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MATEMATHKA 
M. C. ATPAHOBHY 


OBLIME PEWIEHHA JUSSEPEHIMAJIbHO-PA3HOCTHbIX YPABHEHHA 
C NOCTOAHHbBIMH KOIPOHUMEHTAMH 


(ITpedcmaeaeno axademuxom C. JI. Co6onecoim 25 VI 1958) 


PaccMoTpHM ypaBHeHHe 


1 
DY) Pe (O/ dx) u(x —he) = F(X). (1) 
k=0 
Syecb x = (X1,...,Xn)—TOUKA N-MepHoro BelllecTBeHHOrO mpocTpancTBa MN; 
0 /Ox = (0 /0x,,...,0/0Xn); P»— MHOroueHbI C MOCTOAHHBIMH KOMIMJIeKCHbIMH 
KosdipuuneHtamu; Ag = (Ag, ..., Aen) —- PUKCHPOBaHHble TOUKH B MR, mpnuem 


hy =0 4 hy h; npn k=]. Nyctb A uB— orpannuennpie o6sacTu BR, mpH- 
yem sce x + h,€B, ecnn x€ A. Uepes Ka u Kg OOo3HauHM MpoctpalicTBa 
OeckoHeuHO uddbepeHuMpyeMbIX KOMMJICKCHOSHAYHbIX (CyHKWHH (x), PaBHbIx 
HyJIO COOTBeETCTBeEHHO BHe A H BHe B, c OOpIyHOM TonoyorHeH, onpeje- 


siseMoi Hopmamu |\¢l,,= sup |D*p(x)|, »w=0,1,..., re |R/= Dyk uw 
x; |ki<u 


Dp — 9! / Oxi . 2 Oxkn, Uepes K ‘, w Kz o603HauHM MIpocTpaHcTBa JIMHeHHbIX 
HeMpepbIBHbIX (PYHKIMOHaJIOB COOTBeETCTBeHHO Hat Ky u Kg. Mbt OynemM uCKaTb 
OOmHi BAA pemenna u(x), npeanonaraa, uro u€K,, [EK , u pe Ka. Ipu 
S9TOM ypaBHeHHe (1) NOHHMaeTCA B CJIeQYIOWeM CMbICJe: 


(u(x), Di Pa (—9/ dx) ¢(x + ha) = (F(x), 9), 


rye uepta oOo3HauaeT 3aMeHy kKoOoddPHUNeHTOB B Px CONPAXKeCHHbIMA UHCJIaMH. 
OcHOBHbIe pe3yJIbTaTbl 3AMeCTKH Oe3 Tpyla MepeHocaATcA Ha CHCTeMbI  aHavio- 
THUHbIX YPpaBHeHHH C / HeH3BeCTHbIMH. 

Cyenaem mpeo6pa3opanve Pypre F (cp. (#1), ra. Iu (?), ra. If). TIpo- 
crpanctsa Ka u Kg nepeliqyT pH 9TOM B MpoctpanctBa Za, u Zg orpeevex- 
HbIX B /1-MepHOM KOMIIJICEKCHOM IIpocTpaHcTBe & WeJbIX PyHKUMH 


p(s) = b(o + it) = F [9] = Jee) exp (x, is) dx, 


tl 
mie (xX, S) = Dias, cC TOMOOrHeH, B KOTOPOM OKPeCTHOCTAMH HYJIA ABJIAIOTCA 


1 
OOpasbi OKpecTHocTeli HyJIa mpocrpanctB Ky, u Kg mpu oro6paxennu F. [Ipo- 


ctpanctsa K, u Kg nepetiyT B mpocrpanctsa Za uM Zg JIMHeHMHbIX HerpepbIB- 
HbIX (PyHKi{HoHaIoB Haq Za H Zz, AevicTBy!OWMx NO dopmyue 


(F (uJ, F (9) = (2n)" (u, ¢). 


Tlycts, =F [uw], “es ivy, 8 wQXs) =») P,, (— is) exp (he, is) U Q (s) = 
a >) P, (is) exp (hp, — is). Ypapuenne (1) mepexoqutT mpa mpeoOpasoBaHHHn @Dypbe 
B ypaBHeHHe 


Q(s)u=g8, 
T. e. (2) 


(v, Q(s) $(s)) = (g, P(s)). 


Beakni dbyHkunonal u us K ‘, wim Kp MOKHO MIpeycTaBuTb B (ope (cp. (3), 
ra. Ul, §§ 6—9 u (7), ra. II, § 4) KoneyHOH CyMMbI 


(u,9) = L \ De) dur(x), (3) 


Ir]<N 


rye du, (x) — npousBoubHple Meppt ((°), ru. 1, § 1), KoTopple Ham yOOHO cuH- 


TaTb COCpeOTOUCHHBIMH B 3aMbIKaHHH C (pHKCHpOBaHHOH crpaHuyeHHoH obviactH C, 
cojepKamelH sce x+h, ana x€B. Hoguepkuem, uTo ecm B ypaBHenun (1) 
1=0, T. e. eCJIM OHO SABJIHeTCH YpaBHeHHeM B 4aCTHbIX IIPOH3BOJHbIX, TO 
B JlaJIbHeliuieM MoxKHO mpuHaATh A = B=C. V3 (3) cneqyer, uro BcaAKHH CyHK- 


unoHan v v3 Za uu Zp umeer Bug (cp. (2), ra. III, § 2) 


(0, 9) = | 0 (0) @(e) do, (4) 
Kt 
rye 
ORS > sv (exp (x, — is) du, (x). (5) 
Il<N 6 


IIpu stom qua PE Za, wenaa dyHkuMA v(s) OMpeyeseHa C TOUHOCTbIO JO MIpH- 
OaBleHHA JNOOOH PyHkuMH w(s) Bua (5), AA KOTOpOH | @ (2) (3) dso =(0 npu 


Bcex P€Z,. Takyio w(s) Mbl Ha30BeM HY JeBOH PyHKUHeH. 

J\a BeaKorO MHOorousleHa P(s) MOr%KHO MOcTpouTb B & KoHTyp H, Ha3bIBae- 
MBIA JeCcTHHUeH XépMauHAepa Aaa P, OGHaqawouMh cuezyoulMMu 
cBolcTBamu (cm. (*) wm (7), ra. II, §3): 1) |P(s)|> const >0 na H; 2) A wes 
X%KUT B HEKOTOPOH «moviocey |t;|<C M (j=1,..., 7); 3) ecam dynKkuna V (s} 
aHaJIMTHYHa B STOM MOIOce H JOcTaTOUHO ObicTpo yObilBaeT B He Ha OecKOHeu- 


HOCTH, TO \V (c)de = | V(s)ds. TlpopepuM, To ananoeuunolii Konmyp H 
Hi H 


MONCHO Nocmpoumb u Oran stobot dynKyuu Qs) HeCKOJIbKO H3MeHHB 2), 
I. Ilyctb />>0 u Py (s)=s2const mpa Kakux-ro k&. Bpinosune B (1), ecu 


2 
HY2KHO, HEBbIPO?K JCHHOe BELWLECTBeEHHOe MpeocOpa3z0BaHHe YR = YS) ejXj + Br, MO>KHO 


oOutpea, uToOpt: 1) Bee Py(— is) umeH BU Ces; * + ueHbI NOpAyKa HMKe mp 
MO $1, Te Ce = const 0; 2) umMenneb hj 6 hy; > O. Tyctb hy — HanOonbuee u3 
uucel Ay ;. Tenepb Mbl ompefenum H paBencTBaMW t =...=%=0, |= 
= T (o,...,0n). Syecb T — cbynkuns, 3nauenna KOTOPOH 3aKJIIOUeHbI MexKLY 
—MIn(\lo|} +e) a—MI1n( | ol] +e)—N (rye MSO u N>O_ gocrato- 
4HO BeJIMKH), Taka, 4TO 


fil 
|c; | exp (— Ant) — Da P»,(— is) exp [(Ap, ic) — hyyt,]| > 1 
k=0 
u |Pi(—is)|>|cr| wa H. 
II. Hycrh />0, P,p==const mpu Bcex k. Torga jeats 3ameHy KoopyuHat 
He HYKHO, 4 3a H MO%KHO B3ATb MpOM3BeeHHe  MpAMbIX tg = const, rye Bce 
KOHCTAHTbI, KPOMe, ObITS MO?KET, OAHOM, PaBHbI HYVIIO. 
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III. Hyer = 0, Torga Q(s) — mxorounen. 

Tlepexoqum K OCHOBHDIM _pesyyibtatam. Ilycts H — cbukcupoBaHHasd slecTuuna 
XépmanHyepa Awa (yHKuAH Q(s), a g(s)—cuKcupopaniaa (byHKiHsA, OTBeUaIO- 
masa yHkumonasty g€Za Mo dopmyse (4). Momo nposeputs, To dyNKyuo- 
Han v€ZgmMoeda uU MoAbKO mozda YOOBAeEMBbOpAeM YpasHeHuUuto (2) Had Z4, Koza 


_ ( gs) +0(s) 
(2, ) = VEG Pas EZa), (6) 


20e w(s) — anbaa HYyneean yHKyua. 


O6o3HauuM uepe3s A yonomnenue K A B C. Ilyctb o6actu A u C taKosbt, 
uTo A peryasapHo ((3), ra. III, § 9). MoxHo yoKka3aTb, uTO moeda éecaKas 


HY Neean MYyHKYUA Umeem Bud (5), 20e UNMe2paAol HYDCHO Opamo ne no C,a no A. 
M HaoOopor, Bcakaa pyHKUMA sTOrO BHAA ABANeTCA HyJeBol. Takum o6pa3om, 


mOlyuaeTcA OnMcaHHe Bcex UEZzg, YOBJeETBOPAIOWHX ypaBHeHulo (2) Hay Za, 


a TEM CaMbIM HM BCexX UE Kg, yOBMeTBOpAIOUIMX ypaBHeHHio (1) Haq Ka. B 4a- 
STHOCTH, pH f = 0 


stig’ 2 | i) ia 


\ o(x)exp(x—y, is)dxdst dur (y). (7) 


Ipu kaxjom y€A dbyukunonan, cTosuMi B (burypHbIx cKOOKaX, MOKHO pac- 
“MaTPHBaTb Kak pelleHHe Hay MpocTpaHcTBom K Bcex (HHHTHbIX OecKOHeYHO 
muccpepenuMpyembIx (pyHKuMH (1%) ypaBHenua (1), B KOTOpoM MpaBaad YacTb — 
IpOM3BO]{Had HeKOTOporo MopayKa OT 6-cpyHKIMH B TOUKe X = Y, YMHOKeHHAA 
1a KOHCTaHTY. 

PaccmotpyM nmoypo6uee caryyah, Korga H sexutT Bnovoce | t; | <M (cM. Bpl- 
ue IIulll).yerh yER uv e = (&,..., En), Pe Kamgoe &, paBHO +1 nau —1. 
J6o03Hauum uepe3 L(y, ©) «KOOPAMHATHBIM yroJl c BepluHHOH B TOUKe Y» — MHO- 
KECTBO TOUeK XxX H3 KR, KOOPAMHATbI KOTOPbIX YOBJIETBOPAIOT HePaBeHCTBaM 
Xp — Yr) &e > 0 mpu Bcex Rk. IT] pednonoscum, umo moocHo pasbumo mHoocecmeo A 
1a KOHe4HOe 4UCNO NONapNO He nepeceKaroujuxca uacmett Ay,...Ag uU conocma- 
sume Kaxcdoll uacmu A; Habop si = (s/,..., 2) us +1 u —1 mak, umobel 
Jononnenue YU; x mnoncecmey L(y, &/) codepsicano o6aacmo A. 

YEA; 

Ilyctb my, — HaMBbICIUU NopsZoK AuddepeHuMpoBaHHA M0 X, B ypaBHeHHH (1). 
3acbHKCHpyeM MpOH3BOJIbHO: Wesbie uncial; > mj +2 (j=1,..., n); MecTHMILYy 
Xépmanyepa H gua dyHkuun Q(s); FocTaTOUHO GOoubuIMe NO Mofysmo (> M, 
acu H mexuT B Mosioce |t;/| <M, j=1,..., 7) BellecTBeHHbIe uHCIa Dip 
j=1,...,9; R=1,...,2), Takue, 470 bjs >O0. Paccmorpum cyHkun0 


Uj... (x)= ok 1 TORII E A RY, (y). (8) 
ee \ Q (s) (iby, 81)". « . 4Bjy — Sp)" 


Ima dynkyua nenpepeieHo Ougpepenyupyema éeciody no Kpatinett mepe Oo no- 
padka (1; —2,...,ln—2) wu seanemcA ObbluHbIM pelleHUeM YpasHeHUA (1) 
> f =0 Ona x€A;. Us hopmy.ter (7) cegyet, 4TO 060% PynKkyuonaa u € Kz, 
yOoeacmeopsuiowmult ypasnenuto (1)c f =O Nad Ka, npedcmacum 6 popme Ko- 
YeUHOLL CYMMbL NPOUSBOOHOIX 6 CmbICAe OOO0OLWEHHOIX PYNKYUL om OboluHOLX 
pewenutt euda (8) (cp. ce (3)): 


Lei aE oe a) | 
(u,9) = 2 3 \Ti@) D (x) dx. (9) 
Ir|<N! j=1 A 


Orcioya jwia ypaBHenua (1) c f =O nNosmyuaeTcH HOBOe OKA3AaTEJIbCTBO 
teopempl JI. Ipapua ((°), ra. VI, Teopema 29) 0 TOM, 4TO eCJIM BCe JocTa- 
TOUHO TulayKve pelleHus GecKoHeyHO Audpepenuupyembl (aHaJIHTHUHbI), TO BCe 
pewenna GecKoHeyHO mudbepenttupyeMbl (aHaJIMTHUHI). 

IIpupeyennoe pple yculoBHe pa3zemHMocTH MHoxKecTBa A BbijemneT Te 
o6nactu A, quid KOTOpbIX NpescTaBsenve pewienua B cbopme (8) — (9) BO3MO2KHO 
NOJIYYHTb, He MpHOeran K MpeoOpasoBalMio KOOpAMHaT WIM K pa30HeHHIO camol 
o6nacth A Ha uacTH. DroMy YcsIOBMIO YOBJIeTBOpAeT, B YaCTHOCTH, s10Oaz 
BLIN YK Jaa orpalwuenad OOacTb, MpHuem AVIA TaKoli OOslacTH MHOxKecTBO A 
BCerla MOXKHO B3ATb perysaApHbiM. UToObi pas6uTb B atom cstyuae A na actu Aj, 
MpOBOJMM OMOpHbie THMeplmOCKOCTH, MapaJWIeJIbHbIe KOOPAHHATHbIM, MYCTb 
Cj,+-++, Cn — BeplUMHb! Mosyualouleroca MpH STOM ONMCaHHOrO Mapavwienenune la. 


UYactu A; MoxKHO O6pa30BaTb Tak, YTOODI AIA Kako y€ A; oTpesoK, CoeTH- 
HOLM Y WM Cj, He mepeceKayicac A. B cayuae, korqa A—BbIMNYK BIW MHO- 
rorpaHHHk, Mpomse Beero pasOuTb A wna uacTu Aj, Mpopeyx runepnsocKOcTH 
uepe3 Bce ero (1 — 1)-Mepnbie rpanu. IIlpn stom karKyoe YW; OymeT cofep2xKaTh 


* oe 
MOJIYMpOCcTpaHCTBO Yi, OrpaHH4eHHoe OHO H3 IMPOBeCHHbIX rHNepmJIOCKOCTeH, 


a) Y; = A. V3 (7) BugHO, 4TO 6caAKUlt Q@YyHKYUOHAA U E Ka, yoobreméo p Mt0luutt 
ypaenenuso (1) c f =O Had Ka, A@anemca KOHe4HO CYMMOL GYHKYUOHANOG U, 
Had K, yOoeremé6oparmwux ypaenenuro na dynKyusx ous K, pasuolx 0 ene I. 

Ecau 7; He orpannuenbi Ha H (cm. 1) necum A ecTb N-MepHblii Napasuesenuned 
|x;| <a; (j=1,..., ),TO AMeeT MeCTO pe3y JbTAT, MpPHBeeHHbIM B KOHHe CTp.11, 
¢ 3amMeHoH cbopmyvibl (8) aHamoruyHO cbopmysoH. Cayuat 1 = 0, A —n-mepupli 
Ky6, f =O paccMoTpeH aBTOpoM pauee B (°). | 

B sakJoueHe OTMeTHM, 4TO, He NpuOerad K OOCCUICHHBIM (PYHKUMAM, Jerke 


WOKaA3aTb CJleyroulee MpeOvKeHHe: 


IIycmo A, Bu C — oepanuuennore o62acmu, npuuem Ac Buece x — hp €C! 
ecau-x €B. Jaa moeo umobo O6eckoneuno Oudbpepenyupyemaan @ B dynkuus 


u(x) 6vlaa Oan x€ A pewexnuem ypasxenus (1), @ Komopom f (x) — 6ecKoneuK 
Ougqepenyupyeman @ B qdbyxkyua, HeodOxodumo u Oocmamouno, umobot 


u(x) = (2n)-n| BORA MP ds (x6 A). (10 
H 


Sdeco H — aecmuuya Xépmandepa Onan Q(s), a g u h—npeobpas0eanus 


Pypoe ecwdy Geckceneuno Ougdepenuupyemolx dynkuull, coenadamwwmux @ / 
coomeemcmeenno c f(x) uc O u paexolx 0 ene C (cp. (1), erp. 162). 

BostoH 3ameTKe ¥ B (°) HCMOJb30BaHbI WeHHbIe copeTbl T. E. []nnopa - 
pyKoBoguTesA aBTopa. Safaua M3yYeHHA peleHHi ypaBHeHHA B YaCTHbIX MpPOH3BoR 
HbIx P (0 / Ox) u(x) = 0 c nocTOAHHbIMH Kos(PPHIMeHTAMH NpH TOMOLLH MpeycraBule 
HHA UX MpeoOpasopanni Pyppe B Bue HHTerpayioB MO pa3JIMYHbIM KOHTypaNn 
moctapyiena HM. M. Teapcbanyom; B stoi o6uleH mocTaHoBKe OHa, KCHeUHO, elle 
*KeT cBoero pewennaA. Aprop Belpaxaet [. E. Iunopy u VU. M, I eta 
cBolO ruly6oKy1o 6ylarojjapHocTb. 


| 
| 
Mockosckuli rocylapcTBeHHbIli yHMBepcuTerT Iloctymuao | 

um. M. B. Jlomonocosa 24 VI 1958 


; 

: UMTHMPOBAHHAS JIMTEPATYPA | 
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5 . ; YHKILMHM HW WeHcTBuA Hay HuMu, M. 
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epee ae ee BG hae ee des distributions, Paris, 1, 1950; 2, 1951 

5 NER, Ie _ , Ne ‘ M. C. iu. | 

3apey., Maremaruxka, N? 4 (5) (1958). CA EPO? Ba eae yieg 
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Aoxaanp Akagemun nayr CCCP 
1958. Tom 123, Ne 4 


MATEMATHKA 


Cc. HW. AXAH 


OB AJIFOPHTMUYECKHX TPOBJIEMAX B 9®EK THBHO-NOJIHbIX 
K JIACCAX FPYTITI 


(ITpedcmaeaeno axademuxom H. M. Buxoepadosoim 16 V 1958) 


[[eabio HacTOAeH 3aMeTKH ABIIACTCH TaJIbHeliee OGOOuLeHHe TeOpeM O He- 
NaspelMMBIX aJITOPHTMMYeCKHX NpoO/JIemax TeopuH rpynn ('%)*, Mbp 3yecb 
MO/IbsyeMcA OOOsHayeHHAMU padoT (7), (3). B nepBo yacTH 3aMeTKH MbI MIpH- 
BOJMM pA 3aMeyaHHH oO paodore (°), MO3BO/AIOUIMX MOJIHOCTbIO BOCCTAHOBHTb 
OKa3aTeJIbCTBO OCHOBHOM JIeMMbI 3TOH padoTHI**. M3 npHBoqUMbIX HHKe 3a- 
euaHH CJlefyeT MOKa3aTeJIbCTBO HeECKOJIbKO GOOJlee CHbHOrO yTBepKeHUA, 
3 KOTOpOrO yKa3aHHaw JIeMMa BbITeKaeT Kak cCvleycTBHe. MmMenHo, B mepBoli 
acTH OyfeT WoKa3saHa Cylenyoulad JieMMa oO rpynnax Fya. 

Jlemma Bb. J/ycmo caoeo A epynno F He codepoxcum 6yKe p®. Ecau 
A= 1 6 epynne F, mo Faq A6anemca edunu4nott epynnoti. Ecau A= 1 @ F, 
0 epynna F seasnemca nodepynnott epynno F ga. 

Bo sropoli yacTH, Hcnoub3ya semmMy B, Mbl OKaxKeM HEKOTOPbIe TeOPeMbI 
O HepaspellMMbIX aJIFOPHTMHYeCKHX MpoOseMax jwia 9dcbeKTMBHO-NOJIHbIX Kslac- 
COB KOHeYHO-OnpeeJIeHHbIX Tpymml (KpaTKO: K.-o. rpymm). 
| I. Hexotoppre 3ameuaHua o paodore (3). Ananorua Mexy,y ompe- 
Je OLLUMH COOTHOLIeHHAMM rpynn Wy, 4, ~, MOcTpoeHHbIx B (?), HM OMpeqessato- 
UWLMMM COOTHOWeHHAMM rpymm Fy,a, MocTpoeHHbIxX B (°), OueBHAUa. B onpese- 
AAWULUX COOTHOWeHHAX rpymm Fya poh cmos ABY==pXpXtY¥* "pry p 4 
urpaiot copa E==p*Ap Ap}. Ota ananorua sBJIAeTCA rlyOoKOH. 

Tlepppie gpa naparpada ra. I pa6orp (7) mocBALeHbl OKa3saTeJbCTBY 
yiemMbl 4, § 2, ra. Il. IIpu stom ucnoumsyercx pA BCMOMOraTeJIbHbIX yTBepx- 
jleuuli, KoTOpble cojepxatca Bra. I. YrBepxjenna, cofepxameca B § |, 
ra. I, umMeroT OOulMH XapakTep MW MOryT ObITb MpHMeHeHb! K sOOOH rpynne. 
Uro Ke KacaeTcd yTBepxKeHHH, cofepxamuxca B § 2, ru. I pa6otH (?), TO 
OHH OTHO°ATCA K KOHKpeTHOH rpynne YW, Hw CBA3AHbI C OCOGeHHOCTAMH KOHCTpPYK- 
IMM STOM rpynnbl. Tem He MeHee aHasOrH4Hbie yTBepxeHHA BepHb! [via M0- 
cTpoeHHon B (*) rpynnpr F = FoxF oF. 

Jia Kaxkygoro u3 yrBepxqeHHi § 2, ru. I pa6orp (?), Wcnomb30BaHHOrO 
B TepBbIX ByX Maparpadax ru. II, yKaxkem cooTBeTcTBylollee yTBeprKAeHHe 
o rpynne F, KoTopoe 6yeT HCNOJb30BaHO Mp JoKasatTesbcTBe seMMbI DB. 

1) JIemma 1, § 2, ra. I (crp. 242). Dro memme coorBeTcTByeT cieqyroulee 
O¥eBHAHOe YTBepKeHHe. 

Jlemma 1*. ITycme D ecme caoeo epynnet F, He codepacatyee 6yKée p. 
Ecau D=1 6 F, mo 6 epynne F paeHo 1 makoce npoekyuu caoea D na 


angaeumot epynn Fo u Fo. 
2) JIemma 3, § 2, ra. I (crp. 243). Oto s1emMe cooTBeTcTByeT JleMMa 3 


paOotp () (cm. crp. 10). Ora JlemMa Tak>Ke O4eBH HA. 


* B (3) na crp. 10 mocue dopmyvibl (8) AomkHa CJlefOBaTb CTpoKa: «re yepes E 060- 
3HayeHo cyiopo p2Ap-!Ap~)». . 
** Teopema 1 pa6orst () 20Ka3aHa Takxke PaOnHbiM B (°). 
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3) Jlemma 4, § 2, ru. I (ctp. 244). Sry emmy 3samenuT emma 2 paOorTbI (*} 
(ctp. 10). JloxasatenscTrBo semmbl 2 paOorpi (°) ommpaetca Ha siemmy | TOK xe 
paOoTbl, KOTOpy!0 MbI WH JlOKaxKeM cHayaa. 

Jloka3satTembcTBo wemMbp! 1. IJlyctb K.-o. rpynna F, 3amaHa oOpa- 


3YIOWUMH Gy, Qo,..., An WH OMpefemmiouluMu cooTHOWMeHHAMH A; = 1. B KayecTBe 
rpynnbl F, MOxKHO B3ATb rpylimy, onpeseseHHy!o OOpasylolluMA 
by bs. ROE (1) 


H ONpeevIsOWLHMH CooTHOWeHHAMU B; = 1, rye c1oBo B; nNowyyeHo us c0Ba A; 3a- 
MeHOM KaxKJOH OyKBbI aj, s=-+1, BxoyameH B A;, cuoBoM(cd;)°. Tloyrpynna 
rpynnbt F:, nopoxkeHHad BCeMH 9uleMeHTaMH cb;, H30MopHa rpynne F'. JlerKo: 


TaKKe BHJeTb, YTO OOpasyroulMe (1) uMerwoT B Fy OecKOHeYHbIN MOopaAAOK. 
Jloka3saTeabcTBo memMMbl 2. Bce oOpa3yioujve rpynnmbr F HMeIoT 
6ecKOHeYHbI MopsyoK B F (AIA OOpasyroulMx rpynnb Fy 9TO CileyeT M3 TeO- 


pemplt 2 crp. 69 pa6orbr (4), Avid oOOpasyroulHx rpynnmb F,—H3 TOJbKO 4TO: 
jlokasaHHou siemMpl 1, a OyKBa Pp B OMpeleAOWHX COOTHOWeHHAX rpynnbl F 
He yyuacTByeT). Jlio6pie Be pa3HOTHMHbIe OyKBbI acpaButa rpynnbl F ABJIAIOTCA 
OOpa3y!OuluMH pa3/IMUHbIX CBOOOAHEIX MHOXKHTeseH rpynnpr F. CieqoBaTeJbHo, 
OHH OyyT cCBOOOZHDIMH OOpa3yIONIMMH opoxkyeHHOH uMH B F mosrpymmnbl. 
JlemMa 2 jOKa3anHa. 

4) Jlemma 2’, § 2, ra. I (ctp. 245). Sra emma saBsseTCA CJIeqCTBHeM Toro, 
YTO Qn H Qn, ABJAIOTCH CBOOORHBIMM OOpasyIOWIHMH MOpoxKAeHHOK uMH B Y,, 
noyrpynnst. Ilo memmam 3 u 2 paOoTnl (*°) €g H Cx; SABJAIOTCA CBOOOJHbIMH 
o6pasyIouluMH nopoxK,eHHOH uMH BF noyrpynnbl. Orciofa cilenyeT, uTO BP 
WIA ep H €p—y BePHO YTBep>xeHHe JIEMMbI 2’. 

5) Jlemma 7, § 2, ra. I (crp. 254) MomwerT ObiITb 3aMeHeHa cCJIeYIOWHM 
yTBep>K JeHHeM. 

Jlemma 7*. ITycmo A, C, D —npous6eoronole cacea epynnet F, ne codep- 
aeauue OyKke p°, u A116 F. Ecau npu amom 


| 
| 
| 
| 
| 


pPAprAApAbDpA pA tp 2C.= lneuli, | 

mo @ epynne F paexot 1 makoce caoeo C u npoekyuu caoea D xa anasumei 
putin Po tilts. 

Sra JIeMMa siBuIseTeCH CleycCTBHeM Toro, uTO Fo, Fz uv F3 = {p} saevsorca 
CBOOOJ{HbIMA MHOXKHTeIAMH rpynnb F. 

6) Jlemma 6, § 2, ra. I uw caegcTBue u3 Hee (cTp. 246 Hu 253) samenstoTcCH 
CJIEQYICWIeH JIEMMOH. 

Jiemma 6*. I7ycme caoeo A epynne F ne codepocum OyKe pu ne paéexo | 
é F. Jlaa moeo 4mo6el caoeo 


Q =e (p?Ap*Ap™)se' ese (p,Ap Ap )s#eu+1, 


20e € — npouseoAbHan OyKea andaeuma epynno. F, paeranraco 1 @ F, Heobxo- 
Oumo U Oocmamouno, umoOol CoomeemcmeytolaA nocaedogameAbHocmb «UCceA 
Ri, 81; Ro, ..., Ru, Su, Ruta Oolna eoiporcdaruwjetica. 

JIlemMa 6* yOKasbIBaeTCA TaKHM >2Ke OOpa3om, Kak Bra. I paOotpi (?) jo- 
Ka3bIBaJIMCb JIeMMa 6 M cCJIeCTBHe H3. Hee. 

Takum oOpa3oM, WIA Kaxk Oro H3 BCNOMOraTeJbHbIX yTBePKAeHHH oO rpynne 
YU, (1)—6)), mbt umMeem coorsetcrBylolee yrBepxkenne o rpynne F. Tenepp 
AOKAasaTeJIbCTBO JeMMbI 5 MosyYHTCA OCOBHbIM NOBTOpeHHeM Bcex paccy>KJe- 
HAH TepBblX JByX Maparpacos rviaBbl I] pao (?). 

ANropuTMuu4ecKHe Mpo6semMbl B 2hPeKTHBHO-NOMHHIX 
K§accax rpynn. Iloq npo6semoH pacnosHaBaHHaA rpymmoBoro cBOlicTBa « 
Aid Tpynm Kacca K OyqeM MOHMMaTb 3aylayy OTbICKaHHA aJIropHTMa, KoTOpbili 
Ai moOo0K rpynnb Klacca K pellan. Obl Bompoc, o6aaeT oa CBOLCTBOM «& 
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usm HeT. B paOotax (1) usyyascs uacrHblli BU, TaKHX Mpo6sem, Kora Kulacc K 
copmaylaeT C KJaCCOM BCeX K.-O. rpynn. 

Kaacc k.-o. rpynn K Ha3opem 9 eC KTHBHO-NOJHBIM, ecuM CyUecTByeT 
ajropHTm ®, mepepaOaTpiBaioulM 3aaHHe MpOv3BO/IbHOH K.-0. rpynnbi F B 3a- 

aHue TaKOH rpynmbl W3 KJlacca K, HeKoTOpoi noyrpynne KoTopol u30mopdHa 

rpynna F. IIpu stom anroputm M Oyyem HasbIBaTb aTOpHTMoOM, 9dek- 
THBUSHPYIOUMM NOWHOTY Kaacca K. Byzem ropoputb, ato asiropuT™ 
MN ocTaBsAaeT rpynny Fy nenoy_BUXHOH, ecaM OH nlepepaOaTbiBaetT 
m000e 3aqanHe rpynnbt Fo B 3aqaHMe Tol 2«e Camoli rpynmt. 

Ycuaospune T. Byyem ropoputs, yto WusA Mapbl (K, «), rye K — HekoTopbiii. 
Jlacc K.-O. rpymnm, a “«— j100ce MHBapHaHTHOe rpyMnmoBoe CBOLCTBO, BbIMOVI- 
HaeTCH yciopHe T, eCJIH MOXKHO yKa3zaTb K.-O. rpynny F, u3 kaacca K, o6sa- 
Warouly!lo CBOHCTBOM %, HM TakylO K.-o. rpymmy F., KoTOpad He MOXKeT ObITb. 
BJIO*KeHa HH B KaKytO K.-O. PpyMMy CO CBOHCTBOM &. 

Teopema 1. JIycme K —xnexomopoitt aqbqbexmueHo-noanolli KAaCC K.-0. 
epynn. Ecau uneapuanmnoe ceoticmeo « makoeo, umo daa nape (K, %) éol- 
noansemca ycaosue T, npuwem anreopumm ®, agbpekmususupyrouutl noanwomy 
Kaacca K, ocmaeasem epynny Fy, co ceoticmeom « HenodeusHoli, mo npobsema 
pacnosHasaxus ceoticmea «% Ora epynn Kaacca K nHepaspeuuma. 

JlokasatTewbetso. Paccmotpum rpynny F.2, KkoTopad B cHsy ycoBHA 
T He BuO%xKHMAa HH B KakylO K.-O. rpymmy co csolicrsom «. Ucnomsys 


uiemMMy 1 paOortsi (*), BulowKuM F, B_ K.-O. rpymny F5, Bee oOpa3yroule KO- 


TOpoH UMeloT OecKOHeYHbI NopsyoK. Jlamee Ha ocHoBe rpynmbl F = Fyo*Fo*{p}, 
rye Fo ecTb K.-O. rpylina C bhepa3spelwiMMOH mpoGlemoli ToxKecTBa, MOCTPOHM. 


TOUHO TaK, Kak 3TO yKa3aHO B(*)*, cucTemy rpymn Fy. Boiue MbI oKa3asn, 
4TO Avia rpynn Fy, BepHa siemma Bb. Ilyctb Fy = Foa*Fy, rye Fy ectbrpymna 
nacca K, o61ajatoulad cBolicTBoM «. PaccmoTpum cucTemy rpynn G~g=(F a), 
rye A—nponsBoubHoe cyi0Bo rpynnbl Fo. Tak Kak aulropuT § sddbekTuBu3u- 
pyeT novsnoty kacca K, To Bce rpynnmbt G4 npHHayexaT Ksaccy K. Teopema | 
OyeT OKa3aHa, eCJIM Mbl JOKa)KeM, YTO HEBO3MO?KEH aJITOPHTM, KOTOPbIli 
Mmpopepxa Obr Aa mO6OK rpynnbl Gy, OOvlayaeT OHa CBOHCTBOM «% HJM HET. 
jai 3Toro %e JOCTAaTOUHO JOKa3aTb, YTO Gy OyyeT OOaqaTb CBOHCTBOM « 
iTorjja H TosbKO Tora, korya A = 1 B rpynne Fo. 

Ilycts A=1 B Fy. Torna A=1 B F. Ilo nemme 5B B 3T0M cryuae rpynna. 
Foa euHMunad. Crejopatesbuo, Fa usomopdpua rpynne Fy, a 3sHaunt, u Ga 
wsomopiua Fy. A Tora MHBapHaHTHOe CBOlCTBO & OyJeT BbINONHEHO B G4. 
Tyctb A 1 B Fy. Torga A= 1 B F.B atom cayuae no smemme B rpynna 


F spaserca nogrpynnow rpynmpt Fy4. Umeem FyC F2oC F CFygaC Fa C 
Cc MN(Fa) =Ga, T. e. rpynna F, BlowenHa B Gy. Torga, B cHy ycoBuA 
TT, rpynma Gag He MoxkeT O6slaqaTb CBOHCTBOM «. Teopema jOKa3anHa. 
TIpeqctaBiaeT HHTepec CuleAYIOWMH YaCTHbIH cyyal Teopembl |. 
Teopema 2. Ilycme K — aqbqbexmue6no-noanoltt KAacC K.-0. epynn, ag- 
(bexmususupyrowut aazopumm Komopozo ocmaeasem HenodeudcHoll Abyto epynny 
gmoeo Kaacca. Ecau uneapuanmuxce ceoticmeo 4 makoeo, umo daa napol (K, «) 
eoinoansemca ycaoceue T, mo npcOsema pacnosHaeanun ceoticmea «% daa epynn 
Kaacca K nepaspewuuma. 

Jlerko BHyeTb, YTO Teopema | paOoTe! (3?) ABIAeTCH YACTHBIM Cly¥aeM 9TOH 
‘TEOPeMEI. 

Knacc K.-o. rpymn K Ha30BeM pe K YPCHBHBIM, CCIM CyllecTByeT all- 
TOPHTM, KOTOPbIH MO3BOIAeT MIA 106K K.-O. PpyNMbI MpOBepATh, MpHHaAMexKUT 
‘OHa Kulaccy K WIM HeT. 

Teopema 3. Ilycmo K ecme pexypcuenoitt u agpipexmuéxo-noaneiti Kaacc 
K.-0. epynn, aa — HeKoMopoe uUNeApUaHMHoe epynnoece ceoticmeo. Ecau das 
napot (K, a) ycaoeue T evinoansemca, mo npoOsema pacnosnaeanusn ceoticmea 4 
Onan epynn Kaacca K nepaspeuiuma. 


* Cm. nogcTpouHoe NpHMeyaHHe Ha CTP. 13. 


Tloxa3aTeabcerTsBo. I[lyctrh ® — appexTHBu3supylouMH aTOpHTM 
xaacca K, a IN— anroputTM, KOTOpbIit MO3BONAeT MpOBepATh AA s1000K 
K.-O. TpylMbl, IpHHaqwexuT ona kaccy K wan Het. Ucnosb3ya 9TH WBa aJiro- 
pHTMa, JierkO cTpouM Tako aeKTuBH3HpyloMMi MomMOTy Ksacca K auro- 
pum™ M*, KOTOPbI OCTaBIAeT HENOABHXHOK Kaxkylo rpynmy kKJlacca K, 4em 
WH jlOKa3biBaeTcA Teopema 3. 

B kauecTBe HeTpHBMaJIbHOrO MpuMepa PeKYPCHBHOLO H 3pekTHBHO-NOMHOFO 
Kulacca K.-O. PpyMM MOXKHO yKa3aTb KlaccC K.-O. TpynM, COBNaaloulHxX CO CBO- 
MM KOMMYTAHTOM. 

Besakad CHCTeMa HeTPHBHMaJIbHBIX TOXKECTBEHHbIX COOTHOIMeHHH 


East G= oe), (2) 


3alMCaHHbIX C MOMOIIbIO TepeMeHHbIX CHMBOJIOB Xj, X2,...,X,-, OMpeeiAeT 
KulacC PpyMl, YCJIOBHO-eAHHHYHbIX OTHOCHTEIbHO STOH CHCTeMbI TOK ACCTBEHHBIX 
cooTHomeHult (cm. (*), erp. I1). 

Teopema 4. /Tlycmo K, ecmb KAacc YCAO6HO-eOUHUYHELX epynn OMHOCU- 
MEAbHO CUCMEMOL HEMPUCUANDNDLX MoCOeCMbEHNDIX CoomHoWeHUtL (2). Ecau un- 
eapuanmnce epynnoece ceoticmeo 4 maxko6o, umo das napol (K1, &) eolnoansemca 
ycaceue T, mo npc6rzema pacnosxKaganun ceoticmea «% OAax epynn Kaacca Ky 
Hepa3speuluma. 

Tlokxa3saTeabcrso. Cuayana BlowkuM rpynny F, mo smemMe | pa- 
6otsi (2) B rpynny Fs, Bce OOpasyr1oulHe KOTOPOH UMeIOT OecKOHeYHbI MOpALOK. 


IIpu 3TOM MbI BO3bMeM rpynny Fy Takoli, uToObl OHa cosepxKasla CBOOOAHY10 
noarpynny c AByMA o6pa3yroumumu 0b, u by. Ilyctp By, By,..., By —cBoOoyHpie 
oOpasyloulMe NOpoxeHHOH HMM NOsrpynibl B CBOOOMHOH rpynne c oOpa3yto- 
mumu 6, u by. lonctaBuM B cmoBax L; BCIOMY BMe€CTO MepeMeHHbIX xX, , X2,...,X; 
cnopa By, By,...,B,. Momyuenxple copa rpynmbt {b,, b2.} o603Ha4uHM Yepes 
Y; (i = 1,2,...,k). Tak Kak BcCe TOXKeCTBeEHHbIe COOTHOLeEHHA (2) TO YyCJIOBHIO 
HETPHBHaJIbHbI, TO HH OHO Y; He paBHo | B rpynne {b,, 6}. Torga Y;-« 1 


u B Fy. Ilyctb C — npon3BombHoe ci0Bo rpynnbl Fo. Ilonoxum 


AS ROO TClYqTE oR. als (3) 


rye KBaqpaTHble CKOOKH OO0O3Ha4aIOT B3ATHE KOMMYTaTopa. A eCTb CJIOBO rpyli- 
no FF = Fox F,*{p}. 

Jlerko BuyeTb, uTo A = 1 B F Torga uM TOMbKO Tora, Korda C= 1B Fo. 
[lostToMy HeBO3MOXKeH aJITOPHTM, KOTOPbIM MpoBepsJ Obl WIA mHOGoro coBa A 
TuNa (3), paBHo OHO | B F nau HeT. SaMeTHM Take, YTO JLOOaBJIeEHHe K COOTHO- 
WeHHAM rpynnbl F Kakoro-HHOyAb U3 TOXKAeCTBEHHbIX COOTHOWeHHH (2) mpe- 
BpalaeT B | cooTBeTcTByl1ollee CIOBO Y;, a BMeCTe C HUM HM c0BO A. 

PaccMoTpyM Tefepb cucTemy rpynn Fy,4, MOCTPOeCHHbIX Tak 2Ke, KaK 9TO Je- 
JiaOcb B (?), KOTOPble’ COOTBETCTBYIOT CJIOBaM (3) MpH BCeEBOSMOXKHBIX CE Fo. 
B custy empl B kaxkJand 43 9THX Tpynn GOyfeT ycsOBHO-e2MHHYHOL OTHOCH- 
TeJIbHO CHCTEMBI (2), T. €. BCe STH TPyNMbl BXOAAT B Ksacc Ky. Ouepuyno, Kaxkaa 
rpynna Fa = Foa*F,, rae Fy—rpynna, KoTopax no ycnoBulo T BxoguT 
B K, H OO/aqaeT CBOMCTBOM 4, TakxKe BXOQHT B KIacc K,. Teopema 4 6yyer 
WoKa3aHa, eC MbIl JOKaxKeM, YTO HeBOSMOXEH aJITOPHTM, KOTOPbIH MpoBeps 
Obl WIA JOO0H rpynnb Fy4, O6aaeT OHA CBOMCTBOM a HIM HeT. A JIA ZTOFO 
MOcTaTOUHO JOKa3saTb, YTO rpynna Fy, O6NafaeT CBOHCTBOM a TOra H TOMbKO 
Torga, korja A = | B rpynne F. 970 AoKaspiBaeTcs Tak 2Ke, KaK B Teopeme |. 


Matematuueckui MHcTHTyT uM. B. A. CrekstosBa Tlocrynuso 
Akaylemuu HayK CCCP 15 V 1958 
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Hokaagn AKkanemun Hayk CCCP 
1958. Tom 123, Ne 1 


MATEMATHKA 


WY. A. BAXTHH uw M. A. KPACHOCEJIBCK HM 


K TEOPHH YPABHEHWH C BOFHYTbIMH OMEPATOPAMH 


({Tpzdcmaeaeno axademukom IT. C. Anekcandpoesim 9 VI 1958) 
1. CxoqumocTh nocweqoBaTesbHOCTH 


ae Aah in| ee (1) 


ie 


K pelleHvio © YypaBHeHud 9 = A OObINHO ABAAETCH CeEACTBHEM TOFO (pakTa, 
YTO HeJIMHEHHbIN ONepaTop A ABAsSeTCA ONepaTOPOM CxKATHA B HEKOTOPOM (byHK- 
HMOHAJIbHOM TIpoctpauctBe. B Apyrux cayyax CXOJMMOCTb MOCMeLOBAaTeJIbHOCTH 
(1) BbiTeKaeT 13 €e OfpaHHYeHHOCTH H MOHOTOHHOCTH; B 3THX CyUaIX OCHOBHAaA 
TPYAHOCTh 3akJ04UaeTCA B OTbICKAHHH HavaIbHOTO MPHOJIM%KEHHA Oy, KOTOPOe 
«MCHbINe» (HIM «OOJIbINe>) HeH3BeCTHOTO HaM pelleHHA o*. 

B HacTosimeH cTaTbe H3yyaeTCH BOTpOC O MpMMeHHMOCTH MeTOJa MOCTeLO- 
aTeJIbHbIX NpHOsJMKeHHH [VI MOCTPOCHHA PeleHHH YpaBHeHUli C BOrHYTbIMH 
onepatTopaMH, TeOpHA KOTOPbIX pa3BuTa B (? °). 

2. Ilycrh E — BeulecTBeHHOe OaHaXOBO IIpOCTpaHCTBO, B KOTOPOM 3ajlaHbI 
dpa KoHyca K u K,, upnuem K C Ky. Bsezem B £ nonyynopsqouenHocTb upu 
TOMOUWH «Oobiuero» KOHyca Ky: OyReM NMcaTb Xy, ecm y—xXEK,. 
Berwoly HHxKe NpemnOJlaraeTcA, UTO WA WOObIX BIeMeHTOB x, yEK us x<y 
melyeT, uTO |x| <ml|y||. Sto cBolicTBo oveBHHbIM O6pa30M_ BbINONHAeTCH, 
cM KOHYc K, HOpMasieH B cmpicuie M. I’. Kpettua (cm. (')). Yepes io B WambHeli- 
weM O603HayaeTCA HeKOTOPbIN CPUKCHPOBAaHHbIli HeHYeBOH SuIeMeHT H3 K. 

Ilycrb HeIHHeMHbIi OnepaTop A onpeyeieH Ha «MeHbINeM» kOHyce K u Oc- 
-aBsIAeT 9TOT KOHYC HHBapHaHTHbIM: AK CK. [ycrb A wa Konyce K mMouorto- 
1€H B CMBICIe€ BBeXeCHHOM TOJyyNOpAOVeHHOCTH: U3 X<y BbITeKaeT, TO 
Ax < Ay. Ilycrb qua mo6oro HeHymteBoro x€K cytlecTByioT Takwe uncla 
1, B>0, UTO ally < AX < Buy. [lycTb, Hakone, npn O<(?< 1! BpimonHatotca 
repapeucTBa Atx >tAx, Atx-4tAx Ana BCeX TakHX 9SeMeHTOB XK, uTO 
> Uo, THE ¥ > 0. Takue onepatopp A Oyfem Ha3biBaTh BOTH YTHMUH. 

Boruytpili onepatop A 6yeM HasbiBaTb {Kylo}-B OTH YTHIM, ECM AIA J10- 
OH Mapbl 9eMeHTOB x, YK TaKOH, YTO X > yuo, Y > {Uo (y > 90), y—XERK,, 
ex <y (ixs-y, t > 0) cnenyer, uo Ay—tAx > oup, rHe-8 OL 

Kaace {K,, Uo}-BOrHYTbIX ONMepaTOpoB BBeeH B paccmoTpeHHe B (°); STOT 
macc COjep2KHT paHee H3yYaBIUMeCA KJIACCbI Wy-BOTHYTbIX M Wo-MOHOTOHHBIX 
mepaTopos (”,*). 

Vimeer mecro cuemyroulee OOukee YTBepxKeHHe. 

Teopema 1. /lycme eoenymoui onepamop A enoane HenpepoleeH UL nycm 
paeHenue » = Ag umeem 6 Konyce K eduncmeennoe Henynesoe peluenue o. 
020a nocredogamerbnole npubau oxcenus (1) cxodamca no Hopme o npu A‘wb0m 
o€K, | Pol] «9. : ; 

YcuOBH# CYULeCTBOBAHHA HM CMHCTBCHHOCTH pellleHHH Tut ypaBHeHHH c 
y-BOTHYTbIMH HM lp-MOHOTOHHbIMH OllepaTOpaMu ykasaHbl B (7,3), a Qa ypaB- 
eHnli c {Ky, Uo}-BOTHYTHIMH OMepaTopaMH B (°). 


Saka3 981 
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3. I]. C. Yppicon B (°) u3yunsI BOMpOC O MOMO*KUTEIbHBIX PeleHHAX YpaB- 
HeHuA © = Ag, rye 
b 


Ae =\KIs, t, e(t)ldt + f(s). (2) 


a 


OcuoBuble npennonoxennsa IT. C. Yppicona o yuku K (s, t, u) (a <5, (<P, 
0 <u < 0c) 3aKmriouaioTca B Tom, To K (s, t, 0) =) K (8,5 0). Bodh (Steep 
NOJOXKHTEISHB! MPH MOIOXKUTebHBIX W, MpHyem K, (Ss, t, u) yOpIBaeT pH BO3- 
pacranun wu. [Ipegnomaraerca, uto f (s) >O0. B (°), B YacTHOCTH, NOKa3aHO 
(H 9TO ABJIAeTCA OJHMM H3 OCHOBHBIX 9TAMNOB HCCeOBaHUA), TO CyUkecTByIOT 
TaKWe HauasIbuble MpHOMHXKEHUA (Ss), MPH KOTOPbIX MOCMeLOBAaTebHOCTH (1) 
CXOQMTCH K pellleHHIO ypaBHeHHA go =Ag. Cnocodnl sddekTHBHOrO MNocTpoe- 
HHA HavaIbHOrO MpHOJIMKeHHA O (Ss) B (°) He YKa3aHbl. 

Tak Kak B ycmosuax I]. C. Yppicona onepaTop (2) uo-BOrHyT Ha KOHyce 
HeOTPHUaTeIbHBIX PyHKWHH (cm. (?,*)), TO u3 TeopeMbI | BbITeKaeT HECKObKO: 
HeOKHaHHbIi cbakT: MpH Halifenupix I]. C. YppicoHOM yCNOBHAX CYLeCTBOBA- 
HHA MOMO2XKUTEIbHOTO pellleHHA ypaBHeHHA © = Ag c onepaTopom (2) 9TO NONO- | 
XKHTEIbHOe PellieHHe MOXKeT OITh MOMYYeHO Kak Mpee (CXOQMMOCTb paB- 
HOMepHas) NocjezoBaTebHocTH (1) Up 11060M HeOTpHaTebHOM HaydaJib~ 
HOM MIpHOMM2KeHHH ¢o(S) (¢0(S) == 0). 

TIpupenem Souiee OOulee yTBepKeHHe, MPH LOKa3aTeJIbCTBe KOTOPOrO UCNOJIb- 
30BaHbl HeKOTOpble MpeWORKeHHA, YCTAaHOBJIeHHbIe coBMecTHO JI. A. Tlanwi- 
2KeHCKUM H OJHHM M3 aBTOPOB. : 

Teopema2. I/lycms xHenpepolenole nou, noaooxcumenonole npu u>O 
dynkuuu K (s,t,u) u © (s, t,u) = K (s,t, u)/u obsadatom caedyrowumu 
ceoucmeamu: 

a) K (s, t, 0)=0, K (s, t, u) moHOmOHHO Bo3pacmaem npUu eospacmaHuU U,| 
Omit <2 00% 

6) npu ON uy < Us 


inf [®(s, ¢, u,) — @(s, ¢, ug)] > 0; 


a<s, t<b 


B) cyluecmeytom paeHomepHole omHOcUMmeNbHO Ss, t npedervt ~byHKyuuU ® (s, t, U) 
npu u—>O0unpuu—-- oo; nepéeolli us amux NpedeAoce AeAReEMCA NOAOIMCUMEAbHOL! 
OepanudeHHoul Gbynkuyuuel, QA emopoti Aaubo maKore noAoodzcumenbHott GbyHKUtleil) 
AUOO MOHCOeCMBEHHOIM HYNeM. 

Ilycmb ypaenenue ~ = Ag c onepamopom (2), ede f (s) — Heompuyamenouas 
(yHKYUA, UmMeem NoACRCUMeAbHOe peilienue ¢* (Ss). 

Toeda nocaedoeamenbHocmb 


pnts (s) = \KIs, t, on (fldé + f(s) (n =0, 1,2,...) 


a 


paeHomepHo cxodumcs K ¢" (Ss), KAaKOeA Oot Hu OolAd HEeOMpuyaMeAoNAaA OMALLUNAS 
om moosicOecmeenHo2d HYAA PYNKYUA ¢o(S). 

B yTBepxxeHHH TeOpeMbl 2 MO2KHO paCCMaTPHBaTb BMeCTO OTpe3Ka [a, D 
MPOWSBOJIbHOe MHOXKECTBO KOHeEUHO MepbI. 3 Teopembi | BEIreKaeT CXOJMMOCTI 
NOCMEAOBATCMbHBIX MPHOMM2KeHHM K MOJORKUTEMbHBIM PeleHHAM PAA Wpyruz 
ypaBHenu. Hanpumep, B (°) yka3aHbI yCNOBUA BOrHYTOCTH HeJIMHeLHBIX HH) 
TerpaJIbHBIX OllepaTOpOB B MpOcTpaHcTBax BeKTOP-(PyHKUHI; B CHJTY TeOpeMbt | 
9TH YCJIOBHA TapaHTMpy!OT CXOQMMOCTb NOCIeLOBaTebHbIX MpHOMKeHUI 
K TNOJOAXHTEMbHBIM PCWICHUAM CHCTEM HHTeCrpasIbHbIX YpaBHeHHit. 

4. B HekKOTOpbIX culyYaAX YTBepxAeHHe Teopembl | MOxeT ObITh YCHIeHO. | 

ByeM Ha3biBaTb Uy-HOPMOH 29TeCMeHTa XCE wanmenbiiee v3 He 
OTPHUaTeIbHBIX YMCe %, MPH KOTOPbIX BBINOIHAIOTCH HepaBeHCTBa — aly 
SX S%Uy. Takan nopma |x |,, Obi1a UcMOb30BaHa B page pabor M. I. Kpeiina 
18 | 


JI. B. Kanroposuya u ap.; 9Ta HOpMa onpeyesena, Boobule TOBOpA, He Ha BCex 
gueMeHTaxX mpoctpaucTBa £. V3 cxoqumoctu nocmeqoBaTeibHocTH x,€E no 
Uy-HOPME BHITeKaeT OObIUHAA CXOMMMOCTb (TaK Kak u3 x<y mp x, yEK no 
MpeANOO%KeHMIO BbITeKaeT, 4TO |x||<ml|y|); OOparHoe HeBepHo — ecau, na- 
mpumep, E£ = Lo, Uy (Ss) = 1, a konycbl K u Ky copnafator c KOHycoM HeoTpH- 
WaTeIbHbIX PYHKIUMH, TO Up-HOpMa oOMpeseseHa Ha OFpaHHyeHHbIx cyHKWUAX 
H CXOJMMOCTb 110 STO HOPMe paBHOCHJIbHa PaBHOMepHOHi CxOMMMOCTH. 


QNeMeHTbI, HMCIOUIHe KOHeYHYIO Uy-HopMy, OOpa3yior mpocrpanctso E, 
MOJIHO€ MO U-HOpMe. SaMeTHM, YTO MIP 9TOM SVJIEMEHT Uy ABAAETCA BHYTPeHHHM 
gemeHtom Konyca K\? = K,qQ EE. 

Boruytbili onepatop A OyjleM Ha3BIBaTb Up-BOTHYTHIM (cp. (3)), ecaM Qua 
Kaxkyoro Takoro ¢€K, 4TO g> yuo, (>0, HM ANA KaxJorO MpoMexyTKa 
[a, 6} (0, 1) Mower ObiTh yKasaHo Takoe 4 >0, yto Aty > (1 +7) tAe 
(a<t<6). Ouepugquo, uo-BorHyTBIe ONepaTOpb! MpHHayexKat Kaccy {Ky, uo}- 
BOrHYTHIX ONepaToposB. 

Ecau onepatop A, yyoBnerBopsiomui ycnoBHam Teopembl 1, mpeo6pasyert 
KaxKAYIO CXOJAULYIOCA TO OOBINHOH HOPMe TMOCJIEQOBATeJIbHOCTb 3JIEMCHTOB B II0O- 
CJI€OBATeJIbHOCTbh, CXOJALMLYIOCA MO Up-HOPMe, TO, OUCBHHO, MOCJIeAOBATeJIbHOCTS 
(1) cxogurca K 9” He TOKO TO OGbIMHOH, HO HM MO uWy-HOpMe. 

Oxa3biBaeTCaA, YTO B HeKOTOPbIX CJIYUaAX CXOJMMOCTb MOCJIeOBaTebHOCTU 
(1) m0 uy-HopMe MOxeT ObITh WOKa3aHa Ges MpeANOO*KeHHA O MOMHOH HeNpe- 
pbIBHOCTH omepaTopa A. 

Teopema 3. I]ycme ypaenenue » = Ag C Up-602eHymolm onepamopom A 
umeem 6 K Hexynesoe pewenue ~*. Toeda nocredogamerbnole npubauscenun 
(1) cxodsnmca K © nO Up-MOpme NpUu A‘OOM HeHYyAceOM goEK. 

ACHO, UTO JIA CXOAUMOCTH TO Up-HOpMe MoceoBaTebHOCTH (1) FocTaTOUHO, 
yTOObI HekoTOpad uTepallua onepaTopa A ObIIa Uy-BOrHYTbIM ONepaTOpoM. 

5. Ecau npoctpanctso EF oOslayaeT JONOMHUTeJbHbIMH CBOHCTBaMH, TO MOXKHO 
OTKa3aTbCA OT HEKOTOPbIX TpeOOBaHHi, HavlaraembIx Ha PacCCMaTpHBaemble onepa- 
TODBI. 

Teopema 4. IIycmo 6 npocmpancmee E Kasdan oepaHnuueHHas MOHO- 
MOoHHaA nocaedoeamerbHocmbo cxodumca. Tlycmb Henpepolenout onepamop A 
6oeHym U YpaeHenue @o= AD uUumeem 6 KoNYyce K eduncméennoe Heny- 
negoe peulenue g. Toeda nocaecdoeameronole npubauocenua (1) cxodamcsa K 
@ npu AMbomM HeHylegom OEK. 

OrmeTuM, 4TO B yCJIOBUAX TeopeMbI 3 He mpeqMosaraeTca, uTO onepaTop A 
HelpepbIBeH. 

Jun cyulecTBOBaHHA HeHyseBoro pelieHHA y YypaBHeHH @ = Ap C MOHO- 
TOHHbIM H, B YaCTHOCTH, C BOrHYTbIM OMepaTOpOM JOCTaTOUHO, 4TOOHI cyecT- 
BOBAJIM TaKHe QJICEMEHThI Xo, Yo EK (Xp £0), 4TO Xo KYo, Xo <K Axo, AYo < Yo- 

6. Bo scex ccbopMysMpoBaHHbIxX BbILIe YTBepxeHHAX MpefNosarasocb, TC 
onepatop A onpeyeeH Ha Bcem Konyce K. B psaye cayyaes onepatop A ompe- 
JIesieH JIMWIb Ha mepeceyenuu K, Konyca K c wapom |x||<r. Ha takue omepa- 
TOPbl CCTECTBEHHO MepeHocaTcA oMnpeeeHHaA BorHyTocTH Ha K,, Uo-BOTHYTOCTH 
uM {Kj, Uy}-BOrHYTOCTH. 

Jia ypapuenmli c BOrHYTbIMH (Uo-BOrHyTbIMH, {Ky, Uo}-BOrHyTbImMu) Ha K, 
OlepaTopaMu cpaBeJIMBLI pasJIMuHble yTBepxAeHHA, aHaJIOrHUHble TeopeMam 
1,3 u 4.Ilyctp, nanpumep, EK, (p0) un AD<¢ uw nycth ya PEK us 
HepapencTtB O<o<¢ cuefyer, uTo GE K;. Torga B ycmosuax Teopem 1,3 u 4 
MocmeqoBaTebHocTu (1) cxo_aTcsd K pellenHio ¢* ypaBHeHua y= Ap Mpu Jlo- 
60M TaKOM HeHyeBOoM gE K, sro ON Go <9. 

IIpumepom {Kjy, Uo}-BOrHyToro Ha HeKOTOpOM K, onepatopa MOxXxKeT CJIYXKHTb 
HeJMHeliNbI =MNTerpaJibubIli onepaTop, K M3y4eHHIO KOTOpOrO MPHBOANT 3aqaua 
© MpoJObHOM u3rHGe WiapHApHO 3aKpelJiIeHHOrO CTep2xKHA MepeMeHHOM AECTKOCTH 
(cm. (°, *,”)). ae 

[Ipupeyem eye ofMH BaxkubIli MpHMep. PacCMOTpHM HeJIMHeHHbIH BIMOJIHe He- 
Mpeppipubiit oneparop A (AO = 0), jeiicrByromlu B HeKOTOPOH OKpeCTHOCTH 
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HYJIA BeleCTBeHHOrO rHibGepTowa npoctpancTBa ff uM jomycKalouwH MpecTaB- 
glenue 10 (opmysie Telinopa (cm. (?,8)): Ap = Be + Co + Do, rae B— annennEm 
camoconpm«KeHHBIi onepatop, Clo = t*Co, D—onepatop Bpiculero uem k nopayKa. . 
Ilycrh | saBuaercs mpocTeim coOcTBeHHBIM 3HavyeHHem onepatopa B: Bh = h 
H TIYCTb OCTAaJIbHbIC COOCTBEHHBIC 3HAYeHHA MO aOCOJIOTHOM BemMUHHe MeHbie |. 

IIpeynonoxum, uto (Ch, h) <0. Oxaspipaetcsx, 4TO Tora MOXKHO YyKa3aTb 
Takue Konych! K u Ky, K C Ky, uto A na nexomopom K, seanemca {Kj, h}- 
e0eHYMoIm Onepamopom. 

Ycsopne (Ch, h)<0 no3pomset (cm. (8)) omucaTh pacnosonmeHne CcieKTpa 
onepatopa A B oKpecTHOCTH ero MepBol TOUKH OndypKaluH. CoorBeTcTByIoMMe 
coOcTBeHHbIe (PyHKUHH MOryT ObITb MOJIYYeCHbI Kak TpefeJbl MOC/MeOBaTeJIbHbIX 
MpHOJMKeHHH IPH cielluabHOM BbIGOPe HavaJIbHbIX MpWO/M2KeHHH Fo —- 9TO 
cmeqyer v3 BornyTocru A H U3 cCiPOpMyMpOBaHHbIX BBbILLe YyTBeprkeHHH. 
Havasbupie mpu6mKeHuA MOryT G6bITb BbIOpanbl B Bue ph, Te A NOMycTH- 
MbIX 3HAYCHHH 6 MOXKHO YKa3aTb OWeHKY CBepxy. 


Boponexkckuli rocyapCTBeHHbIit Ilocrynut0 
yHuBepcuTer LO) V" 195s 


UMTHPOBAHHAA JIMTEPATYPA 
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Horuayn Akagqemunm nayr CCCP 
1958. Tom 123, Ne 1 


MATEMATHKA 
K. A. BPEYC 


O TIPHBOJMMOCTH KAHOHHYECKOM CHCTEMBI 
AU PEPEHUMAJIBHBIX YPABHEHUM C MEPHOAMYECKYMY 
KO3S%OHWHEHTAMY 


(ITpedcmaéaenxo akademuxom H. H. Boeoawbosum 24 VI 1958) 


B pa3JIMuHbIX BONpocaX MeXaHHKH, B 4YacTHOCTH B TeOpHH THpocKoroB, 
BaXKHyIO POJIb WrpaeT UccefOBaHHe pellieneH KaHOHHMYeCKOH cucTeMb! judppepex- 
I[MaJIbHbIX yPpaBHeHHit 


dq, 0% Op, O76 
dt acre at aq, Cr Sele ess, 7a)y (1) 


rye g, Wp, — COOTBETCTBeHHO, OOOOHLEHHbIC KOOPJHHaTbl WH OOOOMLeEHHbIe HM- 


NYJIbCbl, a TaMHJIbTOHHAH YL ABJIAeTCH KBalpaTHyecKOH (popMOH HX Cc MepHoyu- 
YeCKHMH KOS(pPHUMeHTaMH BUA 


m m 


H =f, di ay (wt) gq, + Di bilot)ap, +2 dy ca (ot) p/p, (2) 


athe h ta Lj 


(@ — 6ombuioH MapamerTp). 

B yannol paOoTe cTaBuTcA culeqyloulad sajjaua: HalitH mpeoOpasopanne 
HepeMeHHbIX g, H p,, MIpHBOAMee UCxXOAHyIO judPepenwasbuyio cucTemy c 
MepeMeHHbIMH KOS(PHIHeHTaMH K HOBOM Tak?Ke KAHOHMYECKOH CHCTemMe Audpeper- 
IMaJIbHbIX YpaBHeHH C NOCTOAHHbIMH kOSqpHIMeHTaMH. 

TInt pewenud yKa3aHHO 3ajjauM MpeBapHTeIbHO 3allHIeM cHCTeMy ypaB- 
Henn (1) B Buze 


dx ‘ 
ao JH (ot) x. (3) 
Byech X= (G1, J2,-- ++ Uno Pir Pas -- +4 P,,) — BEKTOP_MopayKa 2m; H (wt) — 


BeILeCTBEHHad CHMMeTpHyecKad MepHoyuyecKkad MaTpulla-PpyHKiMA; MaTpuia J 
HMeeT BH: 


rye Em O6o3HadaeT eMHHYHY!O MaTpHILy NopsAyKa m., - ! 
Ecam B ypapnenuu (3) mpousBecTH 3aMeHy He3aBHCHMOM MHepeMeHHOH, MOJ10- 


%KHB t= of, TO MpHeM K BeKTOpHoMy AMdcpepeHUMasIbHOMy yPaBHeHHto 
eT enn oa ies (4) 


B nocweyqHeM ypaBHeHHH cCjevlaem mpeoOpasoBaiive HeH3BeCTHOH (pyHKWHH, 
nomaran x = U(s,e)y, rae U(t, &)— MaTpuila-pynkuwa, mMepHosuueckad NO 
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t Mepvoya 2x, upnuem rorpeOyem, uToObl y yAOBMJeTBOpANO AucpepeniasbHoMy 
ypaBHeHHio 


2. = sJHy, (9) 


B KoTopoM HM ecTb MaTpHIla C MOCTOAHHbIMH 9JlemMeHTaMH. 3aMeTHM, 4TO eCJIH 
Matpuita H oKaxKeTCA CHMMeTpHuecKOli, TO TeM CaMbIM OyeT OKa3aHO, UTO 
€ MOMOLIbIO yKasaHHOro MpeocOpasoBakus ypaBuenus Tamusproua (1) ¢ mepemen- 
HBIMA KOS(PPHLNeHTAaMA MpHBOAATCA K ypaBHeHuam LVamusibTOHa C NOCTOAHHBIMU 
Koad(puuveHTaMu. 
Jia toro uroOpl WoycraHopKa x =U (ct, ©) y mpupoqusia ypaBHenue (4) kK 
Buy (5), dbyHkuMA mpeoOpasopanua U (t, &) AOJbKHa yAOBJIETBOPATh YPaBHeHHIO 
dU Pe 
ae = 8 (H(t) U —US4). (6) 
B paGore (1) 6Obim0 joKa3aHO cyllecIBOBaHMe MaTpHiibl-cpyHxunu U (ct, ©), 
yAoBuletBopsiomel ycopuio U (0, ¢) = £, mepvwoyuueckoH No t, aHaJIMTH4eCKOU 
OTHOCHTEIbHO &¢ (PpaBHOMepHO MO OTHOLIe€HHIO t) HM TaKOH, UYTO MocpeCTBOM 
3aMeHbI MepeMeHHOH x = U (t, ©) y ucxoyHoe ypaBHenue (4) cBoquTCA K ypaBHe- 
HMIO Bua (5). Tam xe Oblia OKa3aHa aHaJIMTHYHOCTh MaTpHitb! H OTHOCH- 


T@JIbHO TlapaMeTpa ©, A TaKKe aHaJMTHYHOCTb PelWeHHH MCXOJHOrO ypaBHeHHA 
(4) no oTHOWIeHHIO K TMapameTpy s. 


TakuM OOpa3soM, 3J[eCcb HaM OcTaeTCA TOJIbKO MOKa3aTb, UTO C MOMOIIbIO 
yka3aHHoro mpeoOpa3s0BaHHa ypaBHeHusa (4) MbI MpHyeM kK ypaBHeHHio (5), B 
B KOTOPOM MaTpuila H OyyeT CHMMETPHUECKON. 


Tlepexoya K JOKa3aTeJIbBCTBY CHMMCTPHUHOCTH MaTPpHILbl lal SaMe€THM, UTO 
NpHu *=( uMeem OUEBHAHOe PaBeCHCTBO 


Gee (7) 


rye U* —matpuija, TpaHcnoHHpoBaHHasd Mo oTHOWeHHIO K MaTpute U. IloxaxKem, 
4TO MpOMsBOAHaA JIEBOH 4YaCTH MocseAHero paBeHCTBa MO t Np JHOOOM 7 paBHa 
HyJIO, CJI€]OBATeJIbHO, OHA TOXKCCTBCHHBIN HYJIb, H OJIHOBPeMeHHO C 93THM 


mpH t = 0 joKaxKeM CHMMeTPHYHOCTS MaTpubl H. 
JlevicTBuTesIbHO 


UU) =(q,U)JU + UIE). 


Buoca cola BbIparkKeHHA Jd MpousBoqHoh matpuy U u U* u3 roxyects 
dU 


o dU* * ye Hie 
dee CMH) U USE), ee el Us) J i 


NOJTY YHM 
d # Ty* * ae Ty 
ee JU—Js=e(P IV IU —U* JUHA). 
Tlocate HeCJIOMHBIX NpeocOpas0BaHnit MocWe Hee BbIpaxKeHHe MO2XKHO 8allMcaTb 
B BHJle 


~ 


< (UJU —J) =e ((H — A) + AI (UU —J) — (UU — SJ) IAN. (8) 


B CHIY Te pHOJUIHOCTH (pyHKWHH U W3 WocJle Hero PpaBeHCTBa WUMeeM 
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ry Ty * il # ry Ty* # 
Hac di ace Hel ccseld oleae Einar ae (9) 


o 


Tlpogudbepentmpowas jasee paBeucrBo (8) mo nepemeHHoli ©, TosyuHM 
d {0 * 
aye JU) £ ells, (U" ec liae fis FE (U" JU — t= 
O 7s Ty* * * 
= 25 ia )— (U*JU gee ae = ~1(U u— I} + 
SC Sat NOMIC WERE Neato EEE, (10) 


[Ipexye vem mepexoyutb K OWeHKe pellennit quddepenttuanbHoro ypaBHeHHA 
(10), Qokaxkem culeqyloulyio emmy: 
JlemMa. ITycmo Oano OudqbepenuuanoHoe ypaenenue 


=L()+f(t), 2(0)=0, (11) 


6 Komopom qdynkyua L (2) 60 écAKom KOHeLHOM UNMepeane Aa<t <b yoosenem- 
-eopsem ycaoeuro |L(z){<’|z|, 4 =const. Toeda cyujecmeyem makaa nocmo- 
snHan M, umo |z|<M|f\, ede | fl = es ee 


Jloka3saTeJbcTBo. Teicher en ypaBuenue (11) 3ameHHM 9KBH- 
‘BaJICHTHBIM CMY HHTerpaJibHbIM ypaBHeHHeM: 


t t 
=\L@adt+ \Foade, (12) 
0 0 
OTKY]\a t 
j2[ <2) |z|de +21 FI. (13) 
0 
t 
TlonoxKuM y= n\ |z|dt, a ssKi2. YMHOXKaA HepaBeHcTBo (13) Ha 4h, 
0 
TIOLYYHM ae SA Flz. Orcioga | “(ye M4) < h | fl te-*. Wsrerpupys 


=f, 
B Npegenax 0, ¢, nomyuum ye <|f| |-- fe oe = ——]; y<|fl |- Dae 


we ce -| : Sameuan, uTo |z|<y+|fl|¢, umeem oxonuaTesbHo 
r 


<i 


= umm |z|<M|f i, rae M = max (eae 


a<t<b J 


Uro6pl OWeHNTh pellenve ypaBHenua (10), 3amMeTHM, TO Mpn ¢=O0 HB 
papeHcTBa (6) cnegyer U = E, caeqoparesbuo, npu s = 0 umeem U*JU — J=0; 
© {pyro croponp, mpa e=0 U*sJU—J =0. Hostomy k ypapHennto (10) 
TIpHMeHUMa jlOKa3aHHad JIemMa 06 OlleHKax pelleHHit AudpPepenuMaJIbHOH CHCTeMbI, 
4 TIOTOMY 


|Z UU — | <em | 4 7) 


[ M,|U'JU —J|+ M3|H — "|, 


rye M,, Mz, M3 — HeKoTopble MOcTOsHHBIe. 
onennra B MocleqHee HepaBeHCTBO BbIpaxkennve JA H—AHA* us (Si a 


TakKe JA adel Le FT"); nocme judpepenunpoBanHaA paBencTBa (9) lo mapa- 


MeTpy © Il0Jly4HM 


ea: 


2 (UJU —J)| + N.[UIU — JI, (14) 
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rye N, u N,—noppie noctosnupie. (14) MoxHO MepemucaTb B Buse 


0 ‘3 ] * i No 


Ho, tak Kak npne=0 U*JU—J=0, To u3 MocmeqHero HepaBeHCTBa BbI- 


rexaeT U*JU — J==0. Torgja u3 HepaBeuctsa (9) cmeqyeT, 4TO Haat 
matpuuna H sBasetcs cuMMeTpHuecKoit. Takum o6pasom jjoKasaHa aN VIIa 
HocTb MaTpubt H u, CleqoBaTesIbHO, MpMBOAMMOCTS [u(pipepeHniHaJIbHbIX ypaB- 
HeHHH KaHCHMyueckoro Bua. 
B cuny jokasanHolt ananuTuuHocTH MaTpuil U,,(*, ©) H (¢) OTHOCHTeJIbHO 
lapaMeTpa ¢ OHH MpeCTaBJIAIOTCA Pa3JIOAKeHHAMH Bua 


U (2,0) =E+ d\eU,(*), ~) = Die" 
ih n=0 


CXOJAMIMMHCA [JIA JJOCTATOYHO MAaJIbIX 3HA4eHHH TapaMmetTpa «. 

Jina onpeyenenua Kosdpuunentop U,(t), Hn, 9TAX pa3JlOxKeHHH MOCTaBHM 
yKa3aHHble pasvioxKenua B JudpctbepenWnastbHoe ypaBHeHHe (6) U CpaBHHM B MouJly- 
YeHHOM TOKJecTBe KOSPPULMEHTbI MPH OMHAaKOBbIX cTeneHAXx ¢. Mcnoub3ys, 
Jlanee, Ha KaxKOM 93Tane MepHosMunocTh U,(t), 6yeM HMeTb 
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a 4 ¢ ° BS) 
Hy =a \ He) de U, = J1\ (He) — Ay) de 
0) 0 
H,= aa (A (x) U,-+ JU A,) de Bee \(H (*) Uy + JU, JH 9— f,) dz: 
0 0 
een rao vane Oi IHU, i Uh) 
0 0 
4+JU,JH,) de JU WJ, — H,) ds 


key NeMme! ¢iue, As) le)) (6° loptistamiol. i467) (6) 56.0 OU 6, ae ace ete, PO sleieieaioe Bea Gon om. '$> 4) Ries ie) lee Lemare 


Vrak, pewenve ypaBHeHna 


uMeeT BH] 
= 
ve E -- » sell, (ly 
n=1 Fy 
d ~ 
rye y eCTb pellenve ypaBHeHHA os = eJH (e) yc MOCTOAHHBIMU KoOS(pulueHTaMH, 


B KOTOPOM H (¢), B CBOIO OUepeb, IIpeCTAaBMAeTCA Pa3JIOMKeHHEM, CXOJALLHMCS 
MIpH MOCTATOUHO MaJIbIX ¢, T. €. MPH JOCTATOYUHO OOJIBILIMX Ww: 


ad ~e 
npuyem H, = Hs. 


Astop Bbipaxkaet rutyOoKylo OnaroyapHoctb akay. H. H. Boromo6osy 3a 
COBeTbI MIpH HanucaHHH STOM padorHt. 


WncrutyT MaTemaTuKku Il 
Akajlemun HayK YCCP 90 Vi 1988 


HWMTHPOBAHHAS JIATEPATYPA 
* K. A. Bpeyc, JAH, 108, No 6 (1956); Y«p. matem. xypu., 10, B. 2 (1958). 
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Nornayp Ankanemun HaykK CCCP 
1958. Tom 123, Ne 4 


MATEMATHKA 


H. A. KAPIIOBA 


O KOHTAKTHbBIX CXEMAX JJIS MOHOTOHHbIX ®YHKUMU 


(Tpedcmaéeaeno axademuxom M. B. Keadouuem 25 VI 1958) 


OHOH W3 OCHOBHBIX 3aJJa4u TeEOPHH CXeM ABJACTCH CHHTeS CXeM, peaJIH3yio- 
IIMX HeKOTOPble (YHKUMH HM COMeprKalllHX BOSMOXHO MeHbINee UNCIO SieMeH- 
TOB. B 3aBHCHMOCTH OT KJ1aCCa 9JIEMEHTOB CXEMbI, peasIH3YIOULHe OAHY H TY 2Ke 
@YHKUMIO, MOryT ObiITb Ooee WIM MeHEE CJIOXKHbIMH MO CBOE TOMOJOFHYeCKOLi 
CTpyKType, COlep2xaTb OOJIbIWee HIM MeHbINee YHCO 3JIeEMeHTOB H T. . U3Be- 
CTHO, HalIpHMep, YTO MOHOTOHHY!1O0 (yHKUMIO aIreOpbl JIOrHKH MOXKHO peaJil- 
30BaTb CXe€MOH, COepxKalleH TOMbKO 
3aMbIKaIOWIHe KOHTAKTHI. OMHakO, BBOLA Pa 
B PaCCMOTPeHHe pa3MbiKalollMe KOH- Z; Ne aN 
TaKTbl, BCHTHJIH, 9JICEMCHTLI C MaMATbIO =) aN Ks, ees: 
MU Jp., MOXKHO MOJYYHTb CXeMbI, KOTO- 5 \% } PN: 
pble B HeEKOTOPOM cMbIcJiIe mpome nep- é 


BBIX. a 6 
B HacTosmel 3aMeTke CpaBHHBaeTc A 
CJIOKHOCTh peaIH3alHH MOHOTOHHBIX Puc. 1 


(PyHKUMH B KJlacce KOHTAKTHbIX CXeM 
M3 3aMbIKalollHX KOHTAKTOB C peaiM3aliMeli HX CXe€MAMH, B KOTOPBIX Jony- 
CKaIOTCA Pa3MbIKalOIIMe KOHTAKTbI, H MOKa3bIBaeTCA, UTO KaCC CXeM C_JI1O- 
ObIMH KOHTAKTaMH 3HaUHTeEJIbHO Mpome KIacca CX€M TOJIbKO W3 3aMbIKaloulHx 
KOHTAKTOB. 

YcTaHOBHM Mexjly HaOopaMH H3 HyJleH MW eHHHIL OTHOWeHHe nopsyKa. 


VMimeno, mbI OyJeM MMCaTb (%,..., &n) < (By,..., Bn), ECM Aa Beex i, 1<iccn, 
BbIMOJIH€HSI COOTHOUICHHA a; < f;. 

Onpegenenue. DynKynA asreOppr scrukn f[ (x1,...,Xn) HasblBaercs 
MOHOTOHHOM, ecuM WA MOObIX HaOopoB (&,...,%n), (81,..-,Bn), TAaKHX, 
Be cn. AW <SaCn, cil GPa) AHIMCET MeCTO. J (81,206. ima | (Pis + +9 Oa): 


OuesuHO, YTO peaIH3allHA MOHOTOHHBIX (PyYHKUWHH B KJlacce CX€M 3 3aMbI- 
KAaIOUIMX KOHTAKTOB He ABJIAeTCA HanyuulelH C TOUKH 3peHHA 4HCIa 3JIeEMeHTOB 
B cxeme. M3pecreH mpumep, moctpoenupili lO. JI. Bacnspespim, KoTopblii moKa- 
3bIBaeT, UTO MHMHMMaJIbHad CX€Ma H3 3aMbIKaIOULMX KOHTaKTOB JIA (PpyHKIUHH 
fF = x1 (X2\/ x3) \/ Xa (Xs \/%q) \V (X2\V Xs) (%5\/ Xp) HE ABJIAETCA MHHMMAJIbHOH B 
Kacce BC€X KOHTAKTHbIX cXxem (puc. la u 16). 

PaccMoTpHM peaJIH3alHiIO MOHOTOHHBIX (yHKIWMH B KJlacce BCe€X KOHTAaKT- 
HbIX Cxem (Kslacc A) M B Kslacce CXe€M H3 3aMbIKalOUlMX KOHTaKTOB (Kslacc B). 

J\1a CpaBHeHHA COXKHOCTH CX€M H3 YKa3aHHbIX KJIaCcOB yOOHO BBeCTH B 
paccmoTpeHne ciekyioume yHKUMH, XapakTepusyroulue coxHocTD: L* (7) — 
WHCJIO KOHTaKTOB B MHHUMaJIbHOM CcxeMe H3 Kulacca B, pealM3yromleH JaHHyl0 
pyukunio f; L (f) — ucno KOHTaKTOB B MMHUMaJIbHOl cxeme u3 Kslacca A, 


peanusyrouleli WaHHy10 (byHKItu0 f. 
Jlis XapakTepHCTHKH OTHOCHTEbHOH CJIOVKHOCTH PaCCMaTPHBaeMbIX KJaC- 


: - _ L* (f) oe We 
COB BBOAATCA TakxKe h(/) = TH ¥ h(n) =  maxa(f) 


f of n apryMeHToB 


Hye Oyler nocTpoewa MocsesOBaTebHOCTh (PYHKUA fn (fn 3ABHCHT OT 1 
apryMeHTOB), JIA KOTOpO! ) (fn) CyLNeCTBEHHO MpeBOCXOJHT eAMHUILy B Mpemee 
MIpH > oo. 

Jlemmal. [pu peaausayuu monomonnoti qynxyuu f(a, 6, ay, by) = 
= aa,\/bb,\/a,b, cxemoti us Kaacca B muAkuMaAbHaA Ccxema codepoacum 5 
KOMMaKMOe, Npuiem OOUN us KOHMAKMOB a, uUAU b, DoAIKeH Oo1mb Noemopen 
6 Cxeme O@QAdKObL. 

Jloxa3zatTewubcTsBo. I]peqnonoxuM MpoTHBHOe, T. e€. 4TO pee 
a, u b, comepxKaT 110 OHOMy KOHTAKTY, MH MOKaxKeM, YTO Tora C HeOOXO- 

JMMOCTbIO CXe€Ma jlOJKHA COJepxKaTb 
/ q lenb ab. 

Jina peatM3aluu WaHHouw PyHKUMH B 
cxeMe HeOOXOJMMO JlOJIKHAa COJepKaTbcA 
4 ea o uenb @,0;; OHA, B CHY Mpexmomoxe- 

ae HHA, uMeer AHHy 2 (puc. 2a). Kpome 
, TOO, JIOJIKHbI ObITb peaJIH30BaHbl AQ, u 
G bb,. Tak Kak KOHTAaKTbI Q, ub, cofep- 
Bll wmaTca yxKe B cCxeMe, TO QQ, MOKEeT 
ObITh PeaIM30BaHa eCMHCTBECHHbIM OOpa- 
30M (cM. pue. 26). Ilo Tow xe Mpu- 
uuHe bb, MOxeT ObITh peadH30BaHa eH 
CTBCHHBIM OOpa3s0m (pre. 2¢). PaccmoTpumM G6uMxKalllyro K Mosmocy MHHye 
TOUKYy MepeceyeHuA Were a,a u 0,5, He coBnafatoulyto c MowocoM (O603HayHM 
sty Touxy 2). Ilo KpalneH Mepe ojHa TOUka NMepeceyeHuA y 3TUX mene 
ecTb —9TO Touka |. Paccmotpum wenb J,/,, rae /,—uacTb Wenu aa, ri) 
ToukH 2 oT mouoca MuHyc, /,—uacTb wenu 6b, oT MomOca Moc AO TOUKH 2 | 
Torga /, MOKeT COJepKaTb TOJbKO KOHTAKTbI Q, Tak 
Kak Iemb J; uMeeT JWiMHY 1 HM KOHTaKT Q, MpHMbIKaeT ool 

ti 


Puc. 2 


kK womocy moc. Llenb J, MoxeT cofepKaTb TOsIbKO 
KOHTaKTbI b, Tak KaK €MHCTBeHHbIH KONTAKT 0, MpH- xg b, 
MbIKaeT K TOkOCy MHHyc H B J, BXOJMTb HE MOET. Bin | gal 
Virax, wenb /,/, peanu3yeT KOHBIOHKUMIO ab, KOTOpaa 
He BXOJMT B (yHKMIO. OcTaeTcaA mpeAMOMO*KUTb, YTO 
m0 KpatiHeH Mepe OJHH M3 KOHTAKTOB Q, HIM 6, BXOJUT 
B CXeMy Ooylee YeM OHH pas HW CXeMa COJepxKUT M10 Kpait- 
Hei Mepe 5 KOHTaKTOB. Cxemy c 5 KOHTaKTaMH MO2KHO MOCTpOHTb Kak M10- 
Ka3aHO Ha pHC. 3, YTO MOJIHOCTbIO ZOKasbiBaeT emmy 1. 
JTemmM a 2. Iycmo U = x\/x%,\/ ...\/Xn, B= Y,\/...\VY,3 Moeda MOHO- 
MOHHYtO GbYyHKuUt0 


Puce. 3 


fama (3°, Hi 3.0% | May Yur oe UL = ANAT ODNY UD 


MOOCHO peanuz0eamb cxemoti us KAacca B, codepotatyeli ne menee 3n + 2 Kon- 
makm97.e. 

JlokasatTeaberTso. JloKkasannas Bpiue memma | nosBomser yTBep- 
«KaTb, YTO WeMMa 2 BepHa Asa cayuaa n = 1. Jlonyctum, uto yTBepxqeHue 
JIEMMbI 2 CIIpaBeAIMBO Ali BCeX 1 < fMo, a JIA Ny HMeeT MECTO HUKHAA OleHKa, 
MeHbIUaAA 3M) + 2. Torgqa 3aBeqoMO Hemb3A YCTaHOBUTb TaKOro COOTBETCTBHA. 
uTO WIA Kaxknoro x; u3 YW, pee KOTOporo cofep2xKUT OAMH KOHTAKT, Haiimercs 
y, W3 B, CooTBercTBylollee KOTOpoMy pese OyseT comepxKaTb He MeHee IBYX 
KOHTAKTOB, HM OOpaTHO, T.e. Mp JIOGOM COOTBeTCTBHN HaliyTca Takue x; Ue 
You y; us B, wro yKasanupie pene B cxeme OyAyT cosepxaTb 10 OAHOMY KOH! 
taxTy. Ho Torja, mpou3Beqa moscTaHoBKy KOHCTaHTbI 0 Ha-MecTa BCex x1 ug 
Wu y, us B, OTAMUHEIX OT X, H ¥,, NOnyYHM pyHKuuto | (a, O, x,, y,), KoTOpas 
peaJlu3yeTca CXeMOH, pacnpeyemenue KOHTAKTOB B KOTOPOH HHOe, YeM B yTBep; 
*K CHK JeMMbI 1, a MMeHHO peste Xx, H y, COepRaT TOMbKO MO OMHOMY KOHTAKTY. 
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lo k moyyeHHow dbynKumn f (a, b, x,, y;) TIpHMeHuMa JieMMa 1, a caeqoBa- 
CJIbHO, MbIl MoJlyuaeM MpoTHBOpeyHe Cc JaHHbIM MpeMoloxKeHueM, yTBEpx- 
eHHe JeMMbI 2 BepHO AVIA BCex N, H MHHMMAaJIbHOM peamu3alueli aHHOli byHK- 
(MH SABJIAeTCA CXe€Ma BUJla, yKa3aHHOrO Ha pric. 4a un Ha puc. 46. 

JlemmMa 3. {Tycmo U=.4x,\/...\/Xnj; B= y4\/ -VY,-4> Mmoeda mono- 
OHHYIO DYHKYUIO fonts (A, 0, X4, 0065 Xny Yay «+r Y,_,) =ANVVaB\V/UB  moscno 
eanuz06amb cxemoti us Kaacca B, codepoatyeli ne menee 4uem 3n KONMaKMO.. 

MokasateaperTso. Jina Woka3zaTesbcTBa BOCHO/Ib3yeMCA pe3yLTATOM 
ieMMbI 2. IIpeqnoviox%kHM, UTO CXeMa COJePxKUT MeHee yem 37 KOHTaKTOB. Torga, 
lONCTABHB BMeCTO X, KOHCTaHTy Q, Novy4HM cxemy, peau3yromuly!o PyHKUMIO 


elrxe aan a~|~a 
g ‘ > <e a oa 
th yoga il 


6 a 
Puce. 4 


3HJla, YKa3aHHoro B JIemMe 2, HO JIA Hee WMeeT MeCTO OLleHKa 32 — 1. Yuntbl- 
3a, UTO PaCCMaTPHBaeMad (PYHKUMA CYILECCTBCHHO 3aBHCHT OT Xp, NomyuaeM, 
HTO CXeMa J\JIA aHHOH (pyHKUMM cosepxKHT He MeHee 3f KOHTAKTOB. C pyro 
STOPOHbI, OHA MOXKeT ObITh peavlM30BaHa C TaKHM UHCJIOM KOHTaKTOB (puc. 46 
A 4a). 

Teopema. Cywecmeyem makasn nocaedosamearbxocms dynkyud fn (fr 3a- 
BUCUIN OM nN apeymeNmoe), OAA KOMOpoOti d(fn) F3/o. 

Wokxa3satesmpbcerTso. IlocmeqopatembHocTh, OTBeYaIONLy!O YCJIOBHIO TeO- 
PeMbI, MIpecTaBsatoT co6ol dyHkuMM Bua font, HU fonto, PaccCMaTpHBaeMbie 
B JieMMax 2 4 3. Kak ycTaHOBJICHO BbIIUe, QA peaslM3alWH yKa3aHHbIxX (pyHK- 
Wu B Kslacce B wMeeT MeCTO HH2KHAA OMeCHKA YMCA KOHTAKTOB 3/1. 

B ksacce A MO2KHO MOCTPOMTb CXeMy JIA TOW %Ke (PyHKUHH He Ooslee 4eM 
c 2n+ 3 KonTaktamu (puc. 44). Takum o6pa30M, B kslacce cxem A weer 
MeCTO BepXHAA OWeHKa 4HCsIa KOHTakTOB 27+ 3. HemocpeycTBeHHo oTcrojia, a 
TaKKe HCNOMb3yA OMpeseneHve A(fn), AIA WAHHOM MocyleqOBaTe/bHOCTH (yHKIMH 
nomydaem (fn) F 3/2, YTO H TpeOoBasOCcb OKa3aTb. 

CameactBue. A(n) F 3/s. 


TloctymHJ10 
24 VI 1958 


Jloxxanp Akawemun nayk CCCP 
1958. Tom 123, Ne 1 


MATEMATHK 4 


H. M. KOPOBOB 


OWEHKH CYMM BEHJISA A PACMPEEJIEHME MPOCTbIX UMCEJ! — 
| 


(ITpedcmaeaexo axademuxom H. M. Buxroepadosom 17 V 1958) 


: | 
Hacroaulaa paOora sBuseTcaH mposoumKeHHemM pador (1?) MW ycHuMBaerT 
NOJIYYeCHHbIe B HUX Pe3yJIbTATHI. 


> ° A 
O6osnauum uepes NY?) (Xy,..-, hn) YO pelenHit cucTembl ypaBHeHnis 
\ \ \ > ae 2 Aen | 
Bp ey ce ea Vee ds Ui ail) ane Dee 2 (1) 
JlerKo 10Ka3aTb, 4TO JIA TPHrOHOMeTpHuecKOH CYMMBI 
Pp 
1 a i “ eee TO alt 
Sn ee Oe ee > Ce ESE 
Al 


nmpu wo6om wesiom k > | BbINOJHAeTCH paBeHCTBO 


eS (oy, ref Mn) ie ae es NY? (a Ae dn) porevat.. Fenn) ‘ (2 


ees 


rye CyMMHpoBaHve MpoBoyquTcA mo BceM A, (v= 1, 2,. Nn), YOBJeTBOpsHIO4 


Lb 
WWMM yCJI0BHIO |ky|<C RP”. Jlanee, uz onpeyenenua Benmuun Ni) (dy, .. ., du) 
6e3 Tpyqa Nosy4aeM COOTHOIMeHHA 


Dye ABUL. 9 ONE On oor aS (34 
Usaigeeeh a 
Paccmotpum cymmy Bera S = S (04, ..., 14). 


OcHOBHAaSs eMMa. Hee POP. en = Orecin ci eee eee XI 
x kn4+ihnti—v (Ges =, 2 oD) u 


V eke a De Ne (Ay, o GH) hn) iy (Uy see ten at SBA) 
ede cymmuposanue nposodumcsa no ecem |r, |< RP”, |uv|< RP}. Toeda 


| L/S Ie <a Feb hse tar an ae (2P, yee 


HoKxasaresbcTBo JICMMBI MOJlyuaeTCA C MOMOWILIO HepaBeHcTBa Tespyepa 
M COOTHOINeHHH (2), (3) u3 oneHKH 


iD hye 
1 
ISI <p Dy | Dy eerteto | 4 oP, 
. Y=1|x=1 f 
en) (oe 0 ee Endy ?, | 
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Teopema w i/ycme o,1, = ay Ce Oe Ni a a lea Se erry 
adaexum uxmepeaay Wninnar< e _ a Inn. Toeda cytuecmeytom abco- 


romnole KOHCMaNMoL Cu vO makue, 4mo 
Pp : x 
i Oa n-+1 ~ Inn 
Pate a,x-4 On 4 1X ) ne Ge es 
JLoka3saTedabcTBo. 3annuiem Ve, B BHe 
; NX) Sa (P 5 Qi (ByUat-.- + ByU-y) 
V kp, = GEN Ni (Semper yy Ni i (Cope , An) e aes pee : (4) 
U1, ey Rip 
orsiacHo onpeyesenmio BeMuMH 8, BbIpaxkenHe By, +... + Brava ABIAeTCH 
WHeEHHOH OfHOpOAHOH dbyHKuMel BeIMUMH 2y,..., A, HU, CuleqOBaTebHO, 
Ho Torya, mosaras 


oy (2) BHYTpeHHAd cymMa B (4) HeoTpulaTe/bHa 
ig = es NY? Qyye sey An)» HOMYIMM. * 


M4, Ay 


VRE ee Gs o RS TAN STEVE iy 40) 


Ua, Uy Arg 


An) erribtar: Bata) < 


(P,) >} HE GEE ee hn) min (2k,P,, ay): _min (2hP%, ra 


< Nu, nl 
Wages hf 
BriOepem s=min(r, n—r). Tipumenat ya yv<an—s _  omenky 
in ( 2k,Pj, By as) <2k,P}, B cuny (3), Nomyuum oTcroga 
v 
(n—s)(n—s-+1) 
Vine, OR Rea HON, 
me 
4 é iff ——S—t | 
p= > ue? Que os) Tit (2e.Ph, 2 @, >i) acento! (2h Pi aE an 
ae eece As ft n—S+t1 
Jjanee, Moub3yACb OWeHKOK 
ee (mT 
, min (uy, aH) < Co +1)(U +qinq), 
3 
ae (MAX —+- Se q 
aa a , (a, gq) = 1, |9|< 1 uw Cy — aOcomotHas KoncTaHTa, MOJly4HM 
q q~ 
Ss 1 
2) _min (2 Peek i) < 
Vi SNR x min{2tP?. gy): ay 
n(n-+1) = (n—s)(n—s-++1) 
SoS 2 2 (FP 
< (2k,Cy) 2 adit Nee; 
n(n-+1) 
PSE RE (5) 


V er, < (2Ri€o) 2 Py 


8) o6o3sHa4eHo paccTosHHe OT B JO O/HRaWero WeNOrO YHCa 


= Uepes (| 


| 

Bui6epem ky = [M,n? Inn] u k =[Ms?], rye My, u M — goctatTouno 60uIb-- 
Me NoOJOKUTeMbHBIe KOHCTaHTHI. Tora, mo tTeopeme VW. M. Bunorpayopa, 
oO cpefqHem (4,°) nowy4HM / 


1 
ah MED ie 
P cylin py (P) cstins 4 
Ny) Opec: Py oN i ere iP , 


rye Cy — aOcomoTHaa KoNcTaHTa. Orciogqa, B cHuy (5), MpHMeHAA OCHOBHYyIO) 


JleMMy WM 3aMeuan, uTO sS>>Vninn, 6e3 Tpyqa Nonyyaem yTBepw enue TeO-- 
PeMBI. 
Ilyctb, Kak W BBILIe, 
a 0 3 
i= ote, (@g=1, [8]<], =P" 
Onenky Teopembl | MOxKHO YCHJIMTb, eCCJIM OrpaHH4HTbCA HeECKOJIbKO MeHee: 
INMPOKUM UHTeEpBaJIOM H3MeHeHHA F. | 
Teopema 2. Kaxoeo 601 Hu Ovtao guKcupoeanHoe e->0, natidymcs} 
abcomomHan KoXcmanHma C wu KoNcmManma Y= Y(e) makue, «umo npt' 
en<r<Cn—ésn BolnonHAemcA OYeHKAa 


, p vy 


| 
DS) eirterte tinge Ah) —< Oph a 
| 


x=1 


Jloka3aTebeTBO TeopemMbl 2 oTMYaeTCH OT MpeAbIyulero OKasaTeJIbCTBA 
TOJIbKO TeM, 4TO BMecTO ky =[M,n? Inn] caeqyeT Bbl6patb ky = [M,n?]. 
OuenKH Bua (6) Obl TouyueHbl MHOIO paHee WIA CJLyYaA pallMOHaJIbHbIx 
TPHroHOMeTpHyeckHxX cyMM (1). B Teopeme 2 9sTH OWeHKN paclpocTpaHAoTcs 
Ha CJlyualH MPOM3BOJIbHBIX CyMM Bevis. 


PaccMoTpuM MHOroUJIeH 


P(x) Say te. teat, 
y KOTOpOrO YacTb KOSPPULHeHTOB pallMOHaJIbHa: 


ara yeu Dor St eS Lees ee 


O6o3HauuM uepes A, onpeyemuTesb s-ro mopsayka A, = | Cems] I. 

Teopema 3. JIycmo 5 — npouseorbHoe GbuKcupoeaHnoe 4ucAO U3 UNMep- 
eana 0<cb< 1/3, RRS BE s+1l<r<2s(1—8),qg=P' u(A,, jis - 
Toeda cywyecmeyrom Koncmaxmot C = C (8) u y = x (5), makue, umo | 


Pp ' i 
zx 7 
> peril k tee b ey px) a CP n® 


cil) | 


JloKasaTeJibcTBO TeOpeMbI OMMpaeTca Ha OCHOBHYIO JIeMMy H HeKOTOpbIe 
JONONHUTEIbHbIe COOOparxkeHuA OTHOCHTeMbHO BemHuMH N'Y? (dy, ..., ha), HOSBO- 
AAOULHe OONee TOHKO OLCHKBaTb CyMMy V ye, U3 OCHOBHO semMbI. Teopema 3 
WMeeT pasHooOpasHbie Mpuwiowenua. Tak, HanpuMep, ¢ ee MOMONIbIO NOsyualoT- 
cA CJleqyloulne yTBepxkKeHuA: 


Teopema 4. ITpu |t|—+co daa gynxyuu Pumana C(s) cnpasedauea 
OueHKA 


C(1 + it) = O (In| 4]). (7) 


Teopema 5. Iycme x(x)—«ucao npocmoix, He NPeBOCXOOALMUX X. 
Cywmecmeyem Koxcmaxma a>>0, maKas, 4mo éevlnoAHAemcA oYeNKa 


du 


aye = O (xe—aln'lsx) (3) 


| 

eos 

= 

| 
Ne ws 


Teopempt 4 5 ycumuBaioT yrBepxyenua pa6or (2,°). AnasioruuHoe ycu- 
J@HHe pe3yJIETATOB NOJyuaeTcA WM B  BOMpocaX, yNOMAHYTHIX B (°). 

ITpumewanue npu Kkoppexmype. Tlocne toro Kak HacTosilee coodulenne 
Oblie CaHO B NeuyaTb, Bblllvia W3 neyaTH padora HW. M. Bunorpagosa(’), B 
KOTOpOM Take MOsyueHbl OUeHKH (7) Hu (8). OnenKH paOorpi (7) OcHOBaHbI Ha 
HepaBeHCcTBe, hex KOTOporo copnayaeT Cc Mee HepaBeHCTB, MpHMeHeHHBIX 
BrepBble B paOorax (1,”) (cM. TaKxe (°,°)). 


Matematuueckuii HHCTHTyT uM. B. A. Creksioza Tloctynnao 
Akayemun Hayk CCCP 5 V 1958 
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Jlokaann Akagemun nayx CCCP 
1958. Tom 123, Ni. 1 


MATEMATHKA 


b. M. JEEBATAH 


TEOPEMbI JIM JIA OMEPATOPOB OBOBIWEHHOrO CABHTA 
(ITpedcmaseaeno axademuxom C. JI. Coboaesoim 27 VI 1958) 


1. B nacrosimel 3ameTKe meppad MM Bropad mpamble Teopemb! JIM mepe- 
HOcATCH Ha onepaTopbl ob6o6uleHHoro cyBura. TJepenecenwem nepBok Nmpamou 
treopemb! JIM Ha HeKOTOpble YaACTHbIe CLyYaH OMepaTopoB OOoOuLeHHOrO cABUra 
3aHuMasica HegaBHe Jlenpeapr (*). 

O6osnauum uepe3 V, AeHCTBUTebHOe f-MepHoe, OCTaTOUHOe UACJIO pas 
judbepenuupyemoe  mHorooOpa3ve; 7¢, 8,7, u—TOUKH mMpocTpancTBa Vp; 
(t;,.-., tn), (Si,---, Sn) HT. Wl. — MOKAJIbHbIC ~KOOPAMHATbI COOTBETCTBYIOMIMX 
TOURK. 

CemeficrBo omepatopos 7", onpeyeJieHHbIX Ha HeKOTOPOM JIMHeEMHOM TIpo- 
ctpanctpe L dynkuni | (¢f), (@€V,, HasbiBaeTcaA CeMeHCTBOM OTepaTOpOB 
o606ML€HHOFO CABUMA, CCAM BbINOMHAIOTCA CeyoulNe ycoBHA (*): 

1°. Onepatoppr T° smnelinpr. : 

2°. CyulecTByeT BepXHHM HelHTpaIbHbIH 9JIEMeHT S = So, OONaNalouluh TeM 
CBOHCTBOM, ¥TO WIA mOGOH f(t) EL 


T?'f (t) =F (2), 
7. e. T° =E, rye E — equununpli omepaTop. 


3°. CyulecTByeT JIMHeHHoe Noympoctpanctso MEL, a BCeX 93JIeEMeHTOB 
/ (4) KoTOporo So ABAAeTCH TaK*K€ HM2KHHM HeHTpPaJIbHbIM 3JICEMCHTOM, T. e. 


T; f(t) — SHO 


OueBHHO, MOXKHO Mpesiodarath (8TO OyyeT MeNaTpen BCIOAY B jaJibHeli- 
Ie€M), YTO TOUKe Sy B JIOKAJIbHOH CHCTeMe KOOPJIMHaT COOTBETCTBYIOT KOOpJ\H- 
Home (0) Oo. Oe 

4°. Onepatoppr T° yOBseTBOpsIOT yCJIOBHIO accolMaTHBHOCTH 

rsp Smr / 
Tole es A eo) (1) 
quia mo60K pynKunn f (t)€L. 

KpomMe sTHX ycOBHi, Mbl OyeM Mpeymouaratb, uTo Kak cbynKuus f(t), 

s 
Tak uM cynkiua u(s, t) = Tef (t) mucdepenupyembl mo BceM KOOpsMHaTam 
CTOJIbKO pa3, CKOJIbKO 9TO MOHAOOHTCA B Npomwecce HaluHx BbIUMCJIeHHit. 

Bce OCHOBHbIe pe3yJIbTaTbI MPHBeeHbI 3eCb 6e3 MOKa38aTeJbCTB. 

2. ONpeqenenue HHPHHNSHMAAbHBIX ONMepaTtopos. MUudn- 
HH3HMAaJbHBIMH OMepatopaMu k-ro nopxykKa asa cemelicrBa one- 
paTopoB oOoOmleHHoro cyBura T° Ha3bIBaloTca JIMHeliHbIe OnepaTopEl 


O”u 
Lhe eny Fenn (f) = Ss ea ) (2) 
Gs, m7. OS, 5 
Gs a” u 
Leos hy s(P) = ame TT a (3) 
Os aca Mae 


rye R= ki +...+h,; u(s, t) =T3f (2). 
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Hudepentupya coorTHouienue accomuaTuBnocTu (1) ky pas mo sy, Re pasa 
M10 Sy UT. J., Rn pas MO Ss, UM Nosaraad 3aTemM s=(, MBI MOmyUNM Ha OCcHO- 


Banu (2) u (3), ao dynkuua u(r, t) = Tif (t) ynosnerBopser cucreme ypaB- 
HeHHii 


Liege, Ry TH = Liy,..., bps tl (4) 
CuctTema (4) ABIACTCH JIA OlepaTopoB o6o6mleHHOrTO cyABHra aHasorom 
mepBol MpxAMol Teopempi Ju. 


B cayyae rpynn Jlu (B 3ToM cayyae oGo6ueHHBIli cyBur T* ects cyBur 
o Ss 
Ha rpymne, HanpHMep mpappii cyBur 7;f (¢) =f (¢-s), rye uepes t-s o603Ha- 
deHa OnepallMa rpyMmMoBoro YMHO?KeHUA SJIeMeHTOB ¢ H S) MOMKHO OrpaHHunTeca 
HWHPHHU3HMaJIbHBIM Sarat nepBoro mopsyKa 
- Ou 
Lakh) == 5 Lest —— ae ae | Des 1a) 
oo soe: ( ) Oty med ( ? > ’ Ne 

KoTopble (B CJlygae rpynmbl) ABIAIOTCA ucbpepenMaHHbIMH onepaTopamH 
nepBoro mopsjKa. 

MoxKHO NoKa3aTb, YTO HM HaOcOopoT, ecm Bce N HHPMHN3UMaJIbHBIX onepa- 

TOPOB TepBoro MOpAKa JIMHeHHO He3aBHCHMbI MH ABJIAIOTCA JudcbepeHUMasbHbIMU 
ollepaTopaMu lepsporo mopsyKa, TO MHorooOpa3ue V, ecTb rpynma (mo KpaitHelt 
Mepe BOIM3H HeliTpabHoro 9uieMeHTa), a OOoOmeHHEI caBur TS ecTb CABHr 
| s . 
Ha 9Tol rpynne. Takum o6pa3o0m, ecu o6o6mleHHDI cyBur He CBO,UTCA K 
¢cypury Ha rpymme, TO HeoOxo,MMO MpHBJIeKaTb MHCPHHUSHMaJIbHbIe ONepaTopsl 
Bp ennKa BbIWWe HepBoro. 

Teopema |. Hmerm mecmo caedyrouue COOMHOWeHUA KOMMYMUPOBAHUA: 


1) eens Rass Tif (t) = ard Te haa (aR 
i ees (presen n tf (t); 
es ee ale alee. 


soIy oln3 Rn; (a 


fy? 


Ycaosue 3) o3sHauaem, umo UuNdunusumaronole onepamopo. L ui L 
(He o6n3amenono oOHOe2O UL moeo oe NOpAOKA) KomMmYymMUpyYtoM. 


3. IIpeqnonoxum, 4uTo onepatopsi 7° MoryT ObITb MpeycTaBmeHbl B Bue 


Toe \ f (u) dus (s, t, u), (5) 
Vin 


Ss 
rye o(s, ¢, EL) —cbynkuua touex s,¢ wu muoxectsa £. Pasnaran Ty;f (t) mo 
oo S WM OrpaHwuMBasch WieHaMH BTOpOro MOpA{Ka MaJIOCTH, MbI NOwyYHM 


m 11 


Tif (2) =F) + Dd) sala t(+ Dy saSelesie(f)+o(sP). (6) 


a, B=1 


Hanoxum Tenepb Ha Mepy 3(s, ¢?, E) caeqytoulue orpannueHus: 


ects. .Vie ait D saga (t) 4 Os SaSadag,2)-— 0 (si); 
i «, B= 


2) | Wet) dus (5, t, u) =D) Suber (t) + 5 saSpCupi(t) + 0 (|S); 


Vn C1. a, B= 


\ (ut) (uj — 6) dua (s, #0) = >) SaSedep, i (t) + 0(|s]?), 
V 


=1 
p a, 8 


co 
co 


3 3axas 981 


ripwuem 110 KpaiiHeli Mepe JJia OJHOl Mapbl MHAeKCOB «, 


hag: ii (2) 0 (Be ee 0) 
4) \ juste |uj—tj|| ux — tel | dus (s, #, w)| =0((8P). 
Vn 
Pa3naraa f (uw) no cdbopmyse Teliopa mo cTenenam (u;—t?;) H yqepxKuBan 
JHIUb UIeHbI BTOPpOrO NopsAyKa, MbI MOJIyYHM pa3viox%KeHHe 


TH (}=fO[1+ D soge() + DY seseqan(4)| + 


a, B=1 


> Teva een Se eee 
(c4——¥ |, a, B=! 
+ by ee [ DS) sasedap:i(t)|-+0(/s 2) = 
ole 


=10+3 560 bat + gu(t)f] + 


4 y} al Aap; a O)gpar +B case a7 + gap (t) f|+o(/s%). (7) 


&, B=1 1, 01 


| 
| 
Cpapuupaa (6) u (7), HalileM, TO HHCHHH3MMaJIbHbIe OnepaTopbi nepBore 
nopayKka Lo,¢ H BTOporo nopsyKa Lae.¢ HMeIOT BUY | 


La,s(f) = Dba so + qa (t) fs (8) 
Lag; 1(f) = » dap; ij (t) Vee + Dew At) 7 + Gaal tf. (9) 


Ny Hh 


YroObl onpeyesHTb BU HH(PHHSHMa JIbHBIX omepaTopos La;s H Ton 4 Me moTpe~ 
OyeM, uTOOLI cyulecTBOBayia Mepa o(s,?, £) Takad, yTO uA m060% dyHK-' 
mun f (t)€M (cm. ycnosue 3°) | 


Tif(8) = \ Fw) due" (s, t, u), 


Vn 


H 4TOObI Mepa so" yoBseTBOpawa yescsuaM 1), 2), 3) u 4), B KoTOpHIX ¢;, ti, 
3aMeHEHbI Ha $;, Sj, Sy. IlpH 3TOM MmpeqmosoxKeHHH, paccyxKqaA Kak an. 
Mbl [0J1yuHM 


Lea (i= 3 ai (8) 5 + qa(s) f; (10) 
Les; « (f) = ae tas; ij (S) F5—- aan Yessy Zh + gas (s) f. (U1) 


| 


4. Ayanor BropoH npamof teopemnm JIu. B MpeAbIAYWeM rapa: 
rpaje Mbl Bue, 4TO (byHkuna 2n NepemeHHBIX U (S, dpe Th HOJDKHa 
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ee EE eoOoorerm_—_—_---- 


— 


' 


} 


YAOBJIETBOPATh CHCTeMe ypaBHeHHi (MbI OrpanHyHBaeMca onepatopamn nepBoro 
WM BTOpOrO MOpAKOB) 


Lge = Lageith; (12) 
Lae wt = Lag; tu, (13) 


rye onepatopbi Le, La, Lag, Lag umewr Bug (8), (9), (10) u (11). 
Onepatopsi nepsoro nopsyka (8) JMHeliHO 3aBucHMB! (B TIpoTHBHOM culyyae, 
KaK Mbl yoke paHee OTMeYaJIH, OOOOUICHHbI CABMT COBNayaeT co CABHTOM Ha 
rpynne). Ilostomy wncno pasmManbix ypaBHeHHit cuctempl (12) Menbe n. 
Hexkoropple us onepatopos Lz;; MOryT CBOJHTBCA K YMHOKeHHIO Ha KOH- 
cTaHTy hz. B stom cayyae cooTBeTcTByIoUlee ypaBHeHHe CHCTeMBI (12) mpe- 
BpalllaeTCA B TOKJeCTBO, HM eFO CuIeyeT 3aMCHHTb HavaJIbHbIM YCJIOBHeM 


Ou 
recta (f). (14) 
Mobi paccMoTpHM yBa csryyas: 
~ ~s 2 
I. Onepatoppt Lag, s(f) = ag (8) ae +... MOXxHO paspellMTb (asireOpan- 
eee 


YeCKH) OTHOCHTeJIbHO BCeX ¥YaCTHBIX MPOM3BOAHLIX BTOporo NopsALKa 0?f//0s,0s;. 
Takum 06pa30M, MbI JOJDKHbI HMeTb Ma@KCHMaJIbHO BO3MO>%KHOe UYHCJIO JIMHeHHO 
He3aBHCHMBIX OMepaTOpoB BTOporo NopAyKa (HMeHHO, n(n + 1)/2). 

II. Vmeerca n uncbHHnsHMasbHblx OMepaTopoB BTOporo MopayKa Bua 


Na(f) = ax(s) + G8 (5) 355 Benign Teeraak Ay 


MpHYeM 9TH YypaBHeHHA MOMKHO aJireOpaMuecKH PpaspellIHTb OTHOCHTEJIbHO Mpo- 
W3BOMHIX O?//Os? (T. e. onpezenuTemb det {a (s)}%, i156 0) u af (0) =O npn 
i+ j. Onepatopam Nq;s cooTBercTByi0oT onepatoppt N4,2, Tak YTO BLINOMHAeTCH 
cucTema Bia (13). 

V3 ycsiopua CcoBMecTHOCTH cHcTembI (12) —(13) MoxHO NovyuHTb culesyto- 
UHe TeOPpeMbI, KOTOPbIe CJIeqyeT paccMaTpHBaTb Kak OOOOWleHHe BTOpO mps- 
MOH Teopempl JIn. 

Teopema 2. B caywae 1 cywecmeyrom nocmosnnele aucaa Kr, 


rf 


PPE wy Vere  Twyey MaKkue, 4mo ecau (ijkl) — npouseorbHole UHOeKCoL U 
(i’j’k’l') — Hexomopaa nepecmanoeKa smux uxdeKcoe, mo 


(Lilet — LryLev) f = WPevLaghy (f) + 
+ pi eiLag (P) + vperLa(f) bowel. (15) 
Ecau La.t(f) = hf (t) (@ =1,..., 2) 4 Dap; 2 (1) = 0,. mo moocdecmso 
(15) ynpowaemca u npurumaem 6ud (LijLei— Lr Lev) f = eee Lap (f). 
Teopema 3, B cayuae I 
(NiN~— Nei) f = Ne Nola (f) + BieNa (f) + vieLba(f) + ef, (16) 
20€ h, Bw, v, t— nocmosnaole. Ecau ce onepamopol nepeozo nopAOKA BoLpootc- 
OatomcaA 6 onepamop ymMHo2ceHUA Ha nocmosnHyo U Nq(1)=0 OAA BCX &, 
mo pasexcmeo (16) ynpowaemcs u npunumaemeud (N;N p — NN, f = cf Na (f), 


20e ci — cmpyKmypHole KOHCMaHMeL HeKomopotl epynnot JIU. 
Tocrynuso 
25 VI 1958 
LUTHPOBAHHAS JIMNTEPATYPA 


: i tation 

1 J. Delsarte, MHypergroupes et opérateurs de permutation et de transmu ’ 

Colloqus internationaux, Nancy, 1956, p. 29. 25B.M. Jliepuran, Yen. mate. HayK, 4, 
B. 1, 3 (1949). 
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Jloxnagn Akagemunu najyix CCCP 
1958. Tom 123, N 1 


MATEMATHKA 


E. CKJIAPEHKO } 


O BJIOKKEHHW HOPMAJIbHbIX MIPOCTPAHCTB B BUKOMIAKTHI 
TOO )KE BECA WH TOM SKE PASMEPHOCTH 


(ITpedcemaeaeno axademuxom II."C, Anexcaxdpoeoim*9 VI 1958) 


B uwacrosmelt paOoTe aeTCA MOJOXKUTeIbHDIM OTBET Ha CJIeAyIOULMH BON- 
poc, moctapmenubli I]. C. AmekcaHypoBbimM: MOKHO JH BCAKOe HOp- 
MadbHOe MpOcTpaHCTBO TONOMOrHYeCKH BAOKUTb B OUKOM- 
makT TOTO *e Beca HTOH Ke pa3smepHocTu?*. Jina mMpoctrpaHcTB 
co cueTHOH 6a30H STO JaBHO foKa3aHo JTypesuyem (3) wu Tymapkunsm. J] na 
MpOCTPaHCTB, HYJIbMepHbIX B HHAYKTHBHOM cMbICcJie, 9TO oKasaHo H. B. Be- 
jenucospm (*). Jia mpocTpaHcTB MOJIO%KUTebHOM MHAYKTHBHOM pa3MepHocTH 
9TO yxKe HeBepHO, KaK NoKa3bilBaeT mpHmep IO. M. Cmupuosa (5). 

B MpHMeHeHHH K MpOW3BOJIbHBIM HOPMAJIbHbIM TIIPOCTPaHCTBaM OKa3bIBaeTCA 
TaKKe cCipaBeVIMBOH CJieqyloulad TeopeMa, oKa3aHHaax Typespuuem (?) qua 
MpOcTpaHcTB CO CYeTHOH Oa30H: K A1Oo0il CuemHOlL Cucmeme 3AMKHYMbLX MHO- 
acecme A; npocmpancmea R cytyecmeyem OuKomnakmHoe paciuupenue R° 
Toro »e Beca Hu Takoe, 4uTo dim R*[A;] = dim A; mpu sBcex i. 

Ilycts R— HOpMaJIbHOe n-MepHoe IpocTpaHcTBo Beca 7. [locrpoeHue OHKOM- 
fakTHOrO pacuiMpeHua R* mpoctpancrBa R pa3MepHocTu n uM Beca t ONMpaeTca 
Ha TeOpHiO MIpocTpaHcTB OJIM3O0CTH M PaBHOMePHbIX MIpocTpaHcTB, pa3spaOoTaHHy10 
lO. M..CmupHospim. Ilo sto Teopuu (1) cyulecTByeT, H IpH TOM TOJIbKO OHO, 
OHKOMMaKTHOe paclinpeHve AR mpoctpanctBsa R, mopoxatoulee Ha HeM 3a- 
JaHHyIo OstM30cTb Ry: 06a mHonCecmea OAU3KU mMozda UL mMOoAbKO mMoz2da, Koe- 
Oa UX 3AMoIKAHUA 6 OUKOMNAKMHOM paculupenuu KR nepecekaromca. OHM 
3 CHOCOO0B 3aaHuaA OM30CTH Ha TOMOJIOrMYeCKOM MpocTpaHcTBe sABJIAeTCA 
MOCTpOeHHe PaBHOMePHOH CTpyKTypbl %, U3 KOHCUHBIX OTKPbITbIX MOKpbITHH, 
KOTOPbI€ OKa3bIBaIOTCA B NopoxKAaemoh uMH OM3ocTH R, Tak Ha3bIBaeMbIMu 
6-nokpbITHamu ((1), crp. 559) mw npoxomKatoTca JO OTKPbITHIX MOKpbITHH O6n- 
KOMMaKTHOrTO paciuiMpeHua AR. 

Jia Toro uToObl OMKOMMAKTHOe paciiMpenue AR (oTBeyatollee MocTpoeHHOl 
TaKHM OOpa30M OJIM30CTH) HMesIO Bec t HM pa3sMepHOCTh <7, HeOOXOJMMO H 
KOCTaTOUHO, UTOObI paBHOMepHad CTpyKTypa L, YAOBMETBOPAAa CMeAYIOULMM yc- 
JIOBH AM? 

A. BX, umeemca Kondunarcnaa uacmb mownocmu, He npeeocxodsuuyell c. 

B. BX, umeemca Kong@unanronaa wacmb us nokpormuti Kpamnocmu, He 
npeeocxodsuyett n+ 1**, 

JIemmMa 1. Hanpocmpaucmee R cyiwecmeyem pashomepraa cmpykmypa *** 
Ly, 0O6Nadarowaa cacdywumumu ceoticmeamu: 


* Tloq pa3sMepHocTbio 3fecb BCIORyY MOHHMaeTcCA pa3sMepHocTh dim, ompeyemeHHan c m0- 
MOUKbIO KOHCUHBIX OTKPbITEIX MOKpbITHH. Ilo, WHAYKTMBHOM pasMepHOCTbIO NOHUMaeTCA JMIIb 
MaJlax MHAyKTHBHAA PpasMepHOCTh ind Ypbicowa, B ONpeyeeHHA KOTOpOH MHAYKUHA BexeTcA 
7lO TOUKaM, 

kK " e 

Oro osHayaeT, YTO MpocTpaHcTBo 6nHs0cTH R,, 3aqapaemoe crpyKtypoii x,, HMeeT pa3- 
MCPHOCTb <7 B cmbIcie IO. M. Cuupnosa (2). 
*** Srecb HB MasibHeliliem moy PaBHOMepHOH CTpyKTypol mMonumMaeTca TakxKe H mobaa 
KOH@HHaJIbHad YaCTb PaBHOMePHOM CTpPyKTYpPHI B cmpicie IO. M. Cmupnopa ((2), crp. 563), 
Ty €. YAOBMCTBOPAOMAA NHIIb yCOBHaM C2 uv C3 cucTemMa moKppriuit. 
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a) cmpyxmypa X, umeem mowunocme 7; 
6) Ova ecaKoeo noKpolmUA aw us Dy UmMeeMcA AULUb KONeUNOE ULCAO NOK bie 
mut B uz XL, makux, umo B <eao> 
WokasatTeaberso. [lo uspecrHoli reopeme A. H. Tuxoxopa mipoctpau- 
CTBO K MO?KHO TOMOJOrHYeCKH B/O%KUTb B npouspeyenve J* = II J, OTPe3KOB 
A 


I, B3ATHIX B uncse t. B cTpyktType & stcro Oukomnakta J* paccmoTpyM cyte- 


Ayroulyio KOHpvHasbHy!O YacTb Ly: Ha KaxKOM oTpesKe J, 3acduKcupyeM cueT- 
HylO PaBHOMepHy!O CTpyKTypy MOKpbITHH, MocseqoBaTeIbHO 3Be3HO BIMCAaHHBIX 
“pyr B Apyra**. Orw CTpyKTYpbl yOBMeTBOpAIOT ycsOBUIO 6). Tlyctp {a}, 
i=1,...,8,—cuctema noxppirui «= {I}, BaaTbix no OJHOMYy ¥3 (puKcH- 
POBaHHbIX CTpyKTyp oTpeskcB /,,,i=1,...,s..]pou3Beyen nem | Ja! MOKPbI- 


THH « Ha30BeM NOKpbirve « OuKoMNaKta J* MHoxKecTBaMH Bua Ip» rye 


al 


. x 

Z . 
Poi), ecin A= i; TIpH i =1....,58, H L,= 1," B OcTanbHElx cyuaaXx. 
Hloxpbirast «% OnKommaKkta J* uw cocTaBsAIOT MCKOMYIO KOH(HHAJIbHYIO YacTb 


~ ~ 


2%, PaBHOMepHOl crpyKTypbl b, yOBJeTBOpAA, O4eBU HO, yCJIOBHaM a) Hu 6) 
C OObIYHBIM YIOpAOUMBaHveM 110 BIMMCbIBaHUIO. 
Ilyctb Tenepb £,— paBHOMepHasd cTpyKTypa MpocrpanctBa R, BbiceKaemasi 


cTpyktTypow %,. JIna noxppiruk « u B uz XL, Oyfem cuuTaTb, uro « < 8B Tora 
M TONbKO Tora, KOra WIA BbICeKaIOMMX UX NOKpbITHH 'w uP MOKpbITHE « 


BIMCaHO B f, MPHYeM NOKPbITHA, BbICCUCHHbIe Pa3HbIMH MOKPbITHAMH OUKOM- 
llakta, Oyem Takxe CuHTaTb pasHbiMH. HerpyAHO BuyeTb, YTO paBHOMepHasl 
CTpykTypa 4, yOBJeTBOpsAeT ycJIOBHAM a) UM 6), YTO H TpeOOBaNOCch LOKa3saTb. 

Jlem™ a2. Cywecmeytom Konguxanonaa “wacmb %' paenomepHol cmpyKmy- 
pot &, u cucmema % noKpoimuti npocmpancmea R makue, umo meocdy X’ u & 
uMeeMCA B63QUMHO-OOHOZHALHOE cCoomeemcmeue, YyOobAembopsiolee CAeOYIOLUUM 
YCAOBUAM: 

1) nokpumua uz & umetom Kpamnocmo <n +1; 

2) ecau a us & ua’ us X’ coomeemcmeytom Opye Opyey, mo a enucano 6 a’; 

3) ecau a <p’, «’, BEX’, 6 cmolicne nopAdKa pasHomepHou cmpyKmypol Xy, 
mo OAA CoomeemcmeyrolUXx UM noKpolmut us & umeem a< ¥B. 

WokazsatTeabctsBo. PaccMoTpHM MHOxecTBO S CHCTeM = Map MOKpbI- 
THH (a’,a), re «EL, « uMeeT KpaTHOcTb <n-+1; a BrMcaHO B @’; eCJIM 
(’, a), (p, B)Enw uv ao <f’, TO «<*8. Ouesugquo, MHOxecTBO S 
HenycToO. OHO 4YacTHYHO ynopsfoueHo: 7y<7), eCCIH Cr. Beskoe 
ynopsjoyeHHoe MOJMHOxecTBO § (lemb) M MuoxectBa S  orpaHuyeHo 
cBepxy OObeqHHeHHeM BXOAAWIMX B Hero cucTem. [losTOMy, B CHJIY J1eMMBI 
Xaycnopda — Llopua, Bcakaa cucTema Nap u3 S cCOfep%KUTCH B HeKOTOPOH 
MaKCHMaJIbHOH cucTemMe map. Ilyctb = — MaKCHMaJibHad CHCTeMa Tap MHO- 
xwecTBa S. O6o3sHaunM yepes &’ YacTb paBHOMepHOH CTpyKTypbl 41, KOTOpyto 
mpoGeraioT NOKPbITHA &’ CHCTeMbI ™, a Yepe3s L — COOTBETCTBYIOMYIO COBOKYM- 
HOCTb MOKppITHH «. CucTempr &’ Hw L MOKpbITHH HCKOMBIe. JleiictauTesbH0, 
ycnopusa 1), 2), 3) BHINOHeHbI, H OCTaeTCA JIMUIb NOKa3aTb, YTO CHCTeMa x 
KOHHHaIbHa paBHOMepHOH cTpyKType %,;. Ho jomycTuB, 4TO 9TO He Tak, 
B cTpykType 4, MbI HallwiH Obl NOKpbITHe %, 3a KOTOPbIM He CylelyeT HH OHO 
M3 MOKpbiTHii cuctembl &’. B cumy cBolicrsa 6) (cM. gemmy 1) B cucTeme L’ 
MMECTCA JIMIUb KOHEYHOe YHCIO MOKPbITHH %,..., %, MpeMMeCTBYIOWMX MO- 


KpbiTuio %. IlycTb &%—MOKpbITHe KpaTHOCTH <i — 1, 3Be3HO BIMCaHHOe 


* Cnejopanve B<(@ 3heCb O3Ha¥aeT, 4TO NOKPEITHe B HE TO/IbKO BMHCaHO Bd, HO H 
cylenyeT 3a & B CMBICJIe, KOTOpbIi GyzeT saceH u3 WoKasaTesbcTBa. Tlof, MOKpbITHeM BCIOAY 
YCJIOBHMCH TIONHMATb JIMIMb KOHCUYHBIC OTKPbITEIC NOKPbITHs. A nia 

** TlokppirHe 8 3B€3HO BM UCAHO BnoKppitne a(B <* a), CCH Aaa Bane 10 1K xe 
npoctpauctsa R, cyMMa Bcex 9JIeMeHTOB MOKpbITHA B, COMeprKAlHx TOUKY *X, COMP 


B HeCKOTOPOM 3JICMCHTEe MOKPbITHA O. F 


B MOKpbITHe X Ae A+++ A Ge", THE &—MOKPEITHA CHCTEMBI x, COOTBeT- 
CTBYIONIHE MOKPbITHAM a; i=1,...,k. Torga cucTema nap, NouwyyeHHaa 


IpHCOeHHHEHHeM TMapbl (%), %,) K MaKCHUMaJIbHOH CHcTeMe 7, JOJI2KHa MpHHay- 


jl@KaTb MHOxecTBy S, BOMpeKH MaKCHMaJIbHOCTH cucTeMbI 7. JlemMa 1oKa3aHa. 

Jlemma 3. Cucmema % seasemca paeHomepHotl cmpykmypou npocmpaxr- 
cmea R u ydoeremeopsem ycaogsuam A u B. 

Tloxa3satTeabcTso. Ilo noctpoenuio cucTembl &, WA Kaxkoro M0- 
Kpbitaa @ u3 © cymectByer moKppirue BEL, sBesquo BuucaHHoe Ba. [aH 
JUOObIX MOKpsITHi a MH P CylecTByeT’Takoe MOKpbiITHe Y, 4TO y>aNB 
(T. e. y >a uy >). B camom jeme, BOSbMeM COOTBETCTBYIONIME NOKPbITHA & 
u 8’ us DL’ n BpiOepem 43 CTpyKTypbI L’ TaKoe MoKpbiTHe 4’, 4YTO y’ > a’ A je 
Umeem torja % >a uy > 8. SameTum, uTO paBHOMepHad cTpyKTypa 4 COB- 
MecTuMa c TonoslorHeli mpocrpancrsa R, Tak Kak Jaa mo60H TouKH XE R u 
mro6oH ee oKpecTHocta Ox HaliqeTca noKpbitue «GY Takoe, uTo 0.x C Ox **. 
JIemMa 3 jloka3aHa. SHauMT, WOKa3aHa HM CJle@ylolulad TeOpema: 

Teopema 1. Bcakoe HopmanbHoe npocmpancmeo umeem OuKomnakmuHoe 
pacuupenue moeo oe Beca U moti oe pasmepHoOcmL. 

3ameuauHue. BukommakTHoe pacliMpeHue, COOTBeETCTBYIOMULee CTPYyK- 
Type &, HMeeT pasMepHocTb <n. UroObi NoyuHTb pacliMpeHve pasMepHOcTH 7, 
HY2KHO B3ATb He IPOM3BOJIbHYIO MA@KCHMaJIbHy!I0 CHCTeMy 7 Tap MOKpbITHH, 
a TaKy!0 MaKCHMaJIbHYIO CHCTeMy, KOTOPas COJepxKHT PUKCHPOBaHHyto Mapy m0- 
KpbITHH (a@’ ,a), rae a — noKpbiTHe KpaTHocTu 7+ 1, B KOTOpOe He/Ib3A BIIM- 
CaTb MOKPbITHA MeHbIWel KpaTHOCTH. 

Teopema 2. JIna nmSott cuemnoli cucmembt 3amkHymolx mnoocecme Ag 
HOpMAaNbHO2O Npocmpancmea R cytwecmeyem OuKomnakmHoe paciuupenue R* 
npocmpancmea R mozo ove eeca u makoe, umo dim R*[A,] =dim Az Onn 
Kancdo0eo Rk. 

AokaszsaTeJIbCTBO STON TeEOPeMbl MpOXOAUT aHaOrMu4uHO MpeAbiAyuemy 
joKkazatembcTBy. [lostomy 3/[ecb MbI TOJIbKO YKa2KeM OCHOBHbIe€ ITYHKTHI. 

Ilyctp {Ap} —cueTHad cCHCTeMa 3aMKHYTbIX MHOxKecTB MpocrpaHctTBa R. 
CkaxKeM, 4TO NoKpbiTue y = {Ij} umeet paspagq N (rage NM —uatypasbHoe 4unc- 
JO WIM HYJIb), eCJIM Ha Kax%KOM M3 MHOxKecTB Ag, rye R<N, OHO BbiceKaeT 
nokppiTHe {[; (| Ag} KpaTHoctu < dim A, + 1. 

Jlemma 4. J[na atwboe0 N 60 ecakoe noxpoimue npocmparucmea R mooe- 
HO 6nucamb noKpeLmue paspada N. 

JlokasateapetTBo. Jina N=O yrBepxkyeHve JIeMMbI cnpaBe,JIMBO. 
Hlonyctum, ato qua N =k—1 yreepxyenve seMMbI BepHO, HM JOKaxKeM ero 
qua N =k. Torga qocraTouHo WoKasaTb, 4TO BO BCAKOe MOKpbITHe y = {Tj} 
paspaya k— 1 moxHO BoucaTb MoKpbiTHe paspaya k. Jina 9s Toro B MoKpbiTue 
{Tj Ag} MHoxKectBa Ap KOMOMHATOpHO BHMIeM 3aMKHyTOe MoKppiTue {Dj} 
KpaTHoctw <dim Ag+ 1 tax, uro ®;CT;( Ag. aa cucTempl 3amMKHyTbIXx 
MHoKecTB {@;} mpoctpanctBa R cylecTByeT nofoOuan eli cucTreMa OKpecTHOc- 
teh OW; raxux, uro ODW;CT;. Torga cucrema muomecta OW; U (Ij \ Ap) 
6yqeT uckomon. Jlemma joKa3ana. 

Jia NoKasaTelbcTBa TeopeMbI 2 NOCTATOUHO NOCTPOUTb paBHOMepHY! CTpyK- 
typy & mpoctpancrBa R, yAOBMeTBOPAIOULy!O CMeNYIOU,MM YCIOBHSM: 

A’. BX umeemca xoxbunanovnan vacmo mownocmu <c. 

B’. J[aa aro60e0 wucaa N nokpemusa paspada N cocmaeasiom KONMUNAAbHY10 
“acme cmpyKmypol %. 

CormacHo npempiyulemy JoKa3aTeibcTBy cyllecTByer paBHOMepHas CTpyK- 
Typa 4, mpocrpanctsa R Takad, yTO Aa KaxkoroO NOKpbiTuA @ U3 Ly B Heit 


ss cS 
a% /\ 8 —MoKppiTue, cocTosmee v3 BCeBO3MOMKHBIX mepeceyenuit A (|B, rae A€a, 


BEB. 
eR - 

0..* ~~ CyMMa BCeX SJICEMCHTOB MOKPbITHA @, COomep2xKallux TouKy x. [na 9TOrO ocTa- 
TOUHO HalTH MoKpbiTHe a’ GU’ Takoe, uto O,,xC Ox, M B3ATb MOKPbITHe &, COOTBeETCTBYIO- 
ee MOKpbiTuIo @&’. PasyMeeTcs, Halo elke HMeTb B BUY, YTO NOKPbITHA o OTKPBITHIe. 
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MMCCTCH JIMUIb KOHCYHOe YHCIO MpeMMecTBYIOWIHX (B TOM 2Ke CHellMasIbHOM CMbI- 
‘Cile) NOKpbITHi. ITO ywHcI0 Ha30BeEM HOME POM NOKpbITHA &%. B m1060% KoOHdu- 
‘HaJibHOH YacTH paBHOMepHO cTpykTypbl Ly MOKpbITHA Cc HOMepaMH > 71, Oue- 
BUHO, OOpasylOT KOH(MHAIIbHYIO YaCTDb. 

JlemMa 2’. Cywecmeytom Konqdbunanoxaa wacme SY paeHomepHoti cmpyK- 
mypol & u cucmema noxpoimutt X npocmpancmea R maxue, «mo mencoy X' xu 
(X umeemca 63aumHo-o0HosHaLHoe Coomeemcmeue, yoosremeopsuoiee caedyrou4um 
YCAOBUAM: 
| I’) Ecau noxpomue a’ us YL umeem nomep N, mo coomeemcmeyrousee emy 
Nokpoimue a uz & umeem paspad N; 

2") Ecau «' €%’, mo coomeemcmeyrowee emy noxpoimue a us % enucano 6 a’: 

3’) Ecau B’ >a’ (6 cmoicae nopadKa cmpyxmypel X,), mo Bx > a. 

JlemMMa 3’. Cucmema % seasemca paeHomepHott cmpyxmypoiti npocmpan- 
cmea R u yooeremeopsem ycacsuam A’ u B’. 

Jloka3aTebcTBa 9TUX JIEMM IIpOXOAAT aHaNOrHyHO OKa3aTebCTBaM~ JIeMM 
Pu 3, 

Sameuanue. BukommakrHoe paciuupenne R*, coorBercrBylollee MOCTpoeH- 
‘HOW paBHOMepHolt cTpyKType &, oOsayaeT Tem cBolicrBoM, uro dim R[A,]< 
<dimA, qaa kaxjoro n. Ja mocrpoenua paBHomMepHoii cTpyKTypp! %, no- 
pox aroujeh pacuiupenve R*, yoBmeTBopstollee yCOBHAM TeopemMbI 2, BMeCTO 
NPpOW3BOJIbBHOH MaKCHMaJIbHOM CHCTeMbI = Map MOKPbITHH CJIeyeT B3ATb MaKCH- 
‘MaJIbHYIO CHCTeMYy, COJepxallly!O MOCIeMOBaTeJIbHOCTh Map (%,, O%p,) MOKpbITHIK 


hn, %,, YOBJIeTBOpAIOyIo ycoBuaM 1’), 2’) u 3’) mM Takylo, 4TO B MOKppI- 
THE %, HeJIb3A BIMMCaTb MOKPbITHA MHOMKecTBAa A, KPaATHOCTH MeHbIWeH, YeM 
dimA,+1, a Takylo mocwJleqoBaTebHOCTh Map Bcerfa MO%KHO MOCTpOUTD. 
Teopema 2 jloKa3ana. 

Hacrosmasa pa6ota BbimojHeHa nox pyKopoyctrBom IO. M. Cmupuoxpa, ko- 
TOPOMY 4 BbIparKalO HCKPeHHIOIO OJlarojjapHocts. 


Mockopckult TocyapcTBeHHbIM YyHUBepCHTeT Tloctymuio 
um. M. B. Jlomonocosa 4 V 1958 


HWMTMPOBAHHAS JIMTEPATYPA 


110. M.Cmup Hos, Mateo. cOopx., 31 (73), Ne 3, 543 (1952). 210.M.CMup Hos, 
Marem. c6opu., 38 (80), Ne 3, 283 (1956) % W. Hurewi-cz, Proc. Akad. Wetensch. Amst., 
30, 425 (1927). *H.B.Beneuucos, Yu. 3am. MIY, matem., 30, KH. 3, 131 (1939). 
5 10.M.Cmup Hoes, JAH, 117, N 6, 939 (1957). 
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Jioxuayn Arxagemuu wayk CCCP 
1958. Tom 123, Ne 1 


MATEMATHKA 


tO. CMUPHOB 


TIPHMEP HYJIBMEPHOrO HOPMAJIbHOrO IIPOCTPAHCTBA, 
VMEFOWIErO BECKOHEYUHYIO PASMEPHOCTb B CMbICJIE MOKPbITHH 


(ITpedcmaeaeno akademuxom II. C. Aaexcandpoeoim 9 VI 1958) 


Jlaykep (*) nocrpous 3ameuaTesbHoe HOpMaJIbHOe poctpancTBo M c pas- 
MepHoctamu * indM=0O u dimM=1. Ono Tonosoruuecku BKJlaqbIBaeTcCH 
B HYJIbMepHbI (BO BCeX CMbICax) OuKommakT D*, uem onpoBepraeTca rumote- 
3a IJ. C. AmekcaHqpoBa 0 MOHOTOHHOCTH pa3sMepHocTu dim B Kulacce HOpMaJIb- 
HbIX IIPpOCTpaHcTB. 

Ilemb pa6oTsI — clenyrolee OOOOuleHHe Noctpoenua JlayKepa, NpHBoauee 
K IIpHMepy, YKa3aHHOMy B 3arviaBHM (cM. IlyHKT H). 

A. Ilyets T —mpoctpancTBo BceX MOpA,KOBBIX uNCe «, He OOJIbIHX 4eM 
®,, a W=T o,. Jaa Kaxyoro «<(w, mHomecTBO We= 6 {8:8 >a} Ha- 
30BeM &-XBOCTOM. IlycTs P—npon3BO/bHOe MeTpH4YeCcKOe NpocTpaHCTBO co 
cueTHOH Oasoi. 

Muoxectso M mpovspeyenut W X P HasoBeM CXOAAWHUMCA (kK P), 
ecJIHM JWI moOoH TouKH pE&P umeetca xBoct W, TakoH, uTo W, x pCM. 

Teopema |. J[w60e cxodatyeecn mHoocecmeo M npouseedenun W x P 
HOPMQAbHO, CuemHO-napakomnakmno ** u dim M = dim P; ecau ce ind P = 0, 
mo dimM=dimP u Oaa 6eckoneunomepHolx cayuaes*** , 

UroObl JoKa3aTb 9TO, HYKeH PA, BCIOMOFAaTeJIbHbIX JIEMM. 

B. Ilepecewenue cuemno2o UAU KOHE4NO2O 4UCAA 3aMKHYMoLX KONGUNAAb- 
HolX @, MHORCecme A; npocmpaxcmea W ne nycmo****, 

C. Ecau mxoocecmea T; omkpoimo eW u W= UT; i=1, 2,..., mo 


Z 
xomsA Oot OOHO U3 HUX COdepocum HeKOMopolii a-xeocm W «. 


* «(Hy JIbMepHOCTb» YCJIOBAMCA NOHHMATb JIHUb B CMBICJI€ (MaJIOM» HHAYKTHBHOM pasmMepHoc- 
TH ind (4NqyKuMa BeqeTca No TOUKaM). Byfem eile paccmaTpHBaTb «OOJIbIyIOy HHAYKTHBHY!O 
pa3mepHoctTb Ind (HHAyKHMA BeqeTCA MO 3aMKHYTbIM MHO2KeCTBaM) H, PlaBHBIM O6pa3om, pas- 
MepHocTb dim, ompeeseHHyI0 Ip NOMOLIM KOHCYHbIX OTKPHITHIX MOKDBITHI. 

** TIpoctpancTtso R CueTHO-NapaKOMNMaKTHO H HOPMaJIbHO, eC B s060e CYeTHOe HH KO- 
HeuHOe OTKpbITOe MoKpbitve {[P;} MO%xKHO TaK BIHCaTh 3aMKHYTOe MOKpbITHE {3}, 4To 
0,cI, (°). 

*** C TOUKH 3PeHHA CYIeCTBeHHEIX OTOOpaxKeHHH MMeIOTCA TpH TuMa OecKOHeuHOMepHBIX 
mpoctpancts. Byyem nucatp dim R<w (coots., dimR< %), ecm gaa mo6oli cuernoit 
CucTeMbI 7 Map 34MKHyTHIX MHOwKecTB A;, B;, A; {| B;=@, CyukecTByIOT 3aMKHYyTHIe MHO- 
%*ecTBa C;, pasOuBaloujMe npocrpaHcTso R mexgy A, 4 B, “ Takwe, 4To (]C;=¢ yan 
Beex ¢ (cooTB., Ait i= N=N(zx)). [lana cueTHo-napakommaxkTHbIx (cooTB. HOPM€JIbHBIX) 
MpocTpancts yTBepxzenuio dim R<W (coors. dim R<) 9KBuBaneHTHO caemyiomlee: K 
JNOOOH MOCMeAOBATeMbHOCTH HeNpepbIBHBIX (eHCTBHTebHBIX) yHkuuli g; H moOomy unciy 


¢,¢>>0, MOXKHO HaliTH TakHe HempepbiBHBIe dbyHKUHH f;, x0 |g,—f,|<eu NF; *(0) = ¢ (coors. 
mp i<-N(r)), 6 — nycroe muHoxectTBo. 
*e** Bo cHy KOHPMHAIbHOCTH HalimeTCA MOCJeLOBaTeAbHOCTb {a;},@;<@, HM Mpezembnoe 


YHCNO & Take, YTO Gn,;EGA; npn i=O0,... /2nt —1 4H, 3HauuT, a& Ef] va 
i 
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D. Ecau mnoocecmea VT; omxpomo @ Wx P xu ME Sal Uppal elie 


sie Ath 
mo OAA Arwboli mouku p € P cywecmeyrom oKpecmaocmo Op, xeocm We, u MHo- 
ocecmeo T'; makue, amo W, x OpCI;,. 

B caMoM jee, Aid TOUKM p uMeeTca TaKoli xBoct W,, utTo W, Xx pCM. 
B cuny C cymecrsytor uncso 8 > «% u MmHoxectBo I; takne, uTo WexpCl,. 
Tins Kax%oro hk, }> 8, BosbMeM J[elicTBUTebHOe uvCO & —HavGombIee 13 
BceX TaKHX uNcel © >0, uro AX O.pCT; Uncno ’=in fe, oKka3zppaetcs 
MOJIO%KUTECJIbHBIM, TaK KaK B IPOTHBHOM Cylyyae HalllJIMcb Obl Takue MopsyKO- 
BBIE UMCA hy, CXOJAMMECA K UNCIy h< a, YTO &,—>0, oTkya cieqoBaso 


, k- 00 
Obl, uTO (A, p) ET; uw X>8B, Bonpekn BksOUeHHIO W, xX pCT;. 3uaunr, 
kX Osp CY; Aaa Kaxgoro h> 8, uro wu TpeOoBasoch oKasaTb. 
E. Ecau mnoocecmea V;omkpomnu @¢ Wx Pu MCUT,, ede i=1,2.,..., 
ye 


mo cyujecmeyiom nopsdKoeoe uucao B, B<a,, u omKpelmele mHoocecmea U; 
Npocmparxcmea P maxue, umo P= WU; u W,xU;CT; Ona Kaoxdoeo i. 


| JleicTBuTembHO, B cumny D yaa moOoh TouKu p€P cymectByioT uucia 
B(p) <<, uw i(p)<@o Mu oKpectHocTh Op takue, 4TO Wop) xX Op CT yp). Boi- 

Oepem cueTHCe 4HCJIO MHOXKeCTB Op;, MOKpbIBaloWIMx npocrpaucTBo P co cueT- 
‘Hou Gasol. Ilyctp B = sup (p;), a U;= : U Op; Aaa Kaxgoro i. Sto To, 

i(pj)=2 
‘YTO HYXKHO, 
F. Beakaa nenpepolenaa dyxkyun f, onpedeaenHana na M, duxaaono- 
‘nocmosnnHa, m. e. umeemcna uucao B, B< ,, makoe, umo ecau BKY< 
<1 <o u(y, phEM, mo f(y, p)=T(r', Pp), 
| B camom jesie, nyctb p€P. Torgqa uMmeetca uncio By <@,, Takoe, TO 
ecm 7 > Bp, 70 (1, PEM u Flt, p)=F Bo p)(cm. (°), crp, 300). Bosp- 
‘MeM C¥eTHOE MJIOTHOe MHOXKeCTBO TOUeK Pe “3 P vw uncO B= supB,. Torga, 
ecm y > 8B, TO (y, Pr) M u f(y, pe) =f (8. pe). Eco xe pe pz, HO 
ae % < ¥ <_, u(y, p) EM, To-MWycTb Pri D- Torga uMeem: f(y’, p) = 
=limf (y's pe) =limf(y, pe) =F (y, p), Yo M TpeOoBasoc AOKasatb. 
J J 


Woka3aTeubcTBo TeopeMb. Bocnowp3yemca onpeyemeHvem pasmep- 
HocTu dim c MOMoLIbIo «meperopogok» *. Ilycts dim P< m, rye m€ {0, 1, 2,... 
m.,%, 8}. Jloxaxem, uto dimP<m. -Ilycts Ag Bi, A; f) B= 9, 
i=1, 2,...,—s3amKuHyTble B Vf mMHoxKecTBa. CymlecTByI0T OTKpbiTbie B W XP 
mHoxectBa Ty, Ig taxue, uro MA T4=M\A; «1 MOQ T3=M\B,. 
IIpumensa siemmy E k kaxgoit mape {I%4, I's} u B3aB jocTaTouHo Oovbice 
qucyio B, B << @,, HaliJeM, 4TO [id 3aMKHYTHIX B P MHO?KeCTB A; = P\ U4, 
B; = P\_U’z BepHbl coorHomenus A;  (W_, X P)CWe X Aye 8} q (WexP)S 
CW. X B;u A; B;=¢. Vimewres s3amKnyrbie mHoxKecTBa C;, pasOuBaio- 
me mpocrpancTBo P mMexky]Ly A; u B;., HY2KHOe UMCMO KOTOpHIX uMeeT MycTOe 
trepeceuenve. MuoxKectBa We, X C; pas6npaior W, x P uM B HYXHOM 4NCJe 
jlatoT myctoe mepeceyenve. IIpouspeyenue © {%:«%-< 8} x P uMeer cueTHY!0 
6asy u, sHauuT, dim(G (a: «<B) x P)<m**. Orcioqa B KOHeYHOM calyuae, 
a npa yciopun ind P = 0 1B OecKoHeuHOM cayyae, nouyuum, uro dim (M\, 
\ (We X P)) = ind P<m. Tax kak M\ (We, x P) orkpbiTO M 3aMKHyTO B M, 
TO cyllecTByIOT 3aMKHyTble B M muHoxectBa C; yonoumenua M\ (We, x P), 


* dim R<n, ecm kK mo6oit cucreme us (n-+ 1) nap {A;, B;} 3aMKHyTbIX MHO?KeCTB 
A, B; A; 1) B= ¢, MOXHO HaliTH 3aMKHYTbIe MHOKecTBa C,, pasOuBalollMe MpocTpaHcTBoO 
R mexay A, u B;, Takue, aro f) C,=. OKBMBaeHTHOCTh 9TOrO oMpefeseHuAa o6bINHOMY 
WIA HOPMAJIbHEIX IpocTpaHcTB ZoKa3aHa IT. C, AvsekcangzpoBbim. 

** Dro BepHO MH B OCCKOHeYHOMepHOM cCvlyyae, HO OTCIOa 3aBeOMO He CuJlefyeT, UTO 
dim(M 1 (6 (a:a<8) x P))<cm. [Ina storo gocrarouHo noTpeOoBaTb AA mM, uTOObI 
indP< op, a yan XW, urodu ind P< ae. 
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pasOuparouue ero Mexay A; 1) M\ (We X P) uw Bs M\ (We X P) ¢ ayc- 
TbIM HepeceyueHueM B HYXXHOM UnCIe. Torga MHOrkecTBa ore) (We x Ci) pas- 
Ousaior M mexgy A; u B; 4 B HY2%KHOM unCcJIe JaloT TyeToe mepeceyenue, 
uTO HM TpeOoBaoch JoKasaTb. AnaslOrH4HO JOKa3bIBalOTCA HOPMAaJIbHOCTb Ml 
cueTHad MapaKOMMaKTHOCTb. 

O6patTHo, NycTb Ay, Be. As a Bre o, — 3aMkHyTble mHOxKecTBa B P. Ecau 
dim M<m, To uMeiorca HempepbiBHble cyHkiau f;, onpefesenHpie Ha M u 
rakue, ur0 f:(M (Wx A) =1, (MN (WX B))=—1 a Nf (0) =¢ 
Jin HY2KHOrO uncna dyHKkuni. B cumy F moxHO nosoxKuTb f;(p) = fe (Yap 
THe ~p HOCTaTOUHO BeJIMKO, M OKa3aTb HeMpepblBHocTh dynKunli f;. Hmeem 


f(A) a=] 5 f(B) =—Ilanf ie (0) = Aaa HyKHorO uucsa cyHkKinit fy? 


7. e. dimP<m, TO 4 TpeOoBalocb joKa3aTb. 

Teopema 2. J[na aw6oe0 mempuueckoeo npocmpauncmea P co cuemHou 
6as0ti 6 npouseedenuu W x P cywecmeyem HyAromeproe (m. e. indM=0) 
cxodsuueecn mHoncecmeo M (moti oce pasmeprocmu dim, amo u P). 

G. Jlm60e mempuueckoe npocmpancmeo co cuemHoti Gasol mooKrHo nped- 
cmasumb 6 Bude CYMMbL HYAMEPHOIX MHODCeECMB, OOPasyroUUx HeYyOoleatouyto 
MpancMuxdUumMAyIO nocaedoeameAoHocmb muna w,*. 

JleticrBUTeJIbHO, vid orpeska E! taKkoe mpegctaBmeHue nomyueno JlayKe- 


po” @)iyers Eo Pye, a<io,, Pec Py upw «<a. [laa ruaboep- 


TOBa KyOa E® = (E1)No aHasloruuHoe mpeyctapsenue E° = [J Pz cocTaBuseTca 


a 
M3 cTeneHeli*** muyoxectB PL: PS = (PDNo. JA MpowsBouIbHOoro MpocTpaH- 
cTBa P co cyerHo 6a30li HyKHOe peycraBlenue P= |) Pa nowyyuuM mMepe- 
a 


ceyenvem: ecmu P CE, to P () PS = Py. 
WlokasaTesbcTBoO TeOpeMHEL. Ilycth P= P,—nonyyennoe B G 
a 


mpeyctapienue. Muoxectrso M = U (W. x Pa) cxogurca un indM=0, uto u 
x 


TpeOoBasloOch JOKa3aTb. 
H. Veckompili npumep nowyuuM, B34B mocTpoenHoe B G mpescTaBuleHHe rvJb- 


cae KyOa E@ vw waymenamee cxoyaujeecd mMHoxectso M nponspeqeHua 
yoke. 


Mockosckuit rocyqapcTsenublii yHuBepcuTer Tlocrynuso 
um. M. B. Jlomonocopa 6 V 1958 


UMTHPOBAHHAS JIATEPATYPA 


1 C.H. Dow k er, Canad. J.Math., 3,219 (95s 2 GH Dow ken Onanted Mache 
6, Ne 22, 101 (1955). %10.CMupHos, Marten. cOopH., 38, Ni 3, 283 (1956). 


a B mpesqnouioxKenun CrpaBeIMBOCTH KOHTHHYYM-rHMOTeSbI 3TO OUeBHAHO. 
Ilyctb Qo — MHOXKeCTBO pallMOHaMbHBIX TOYeK oTpesKa E!=[0; 1], a Q, — kaaccEr 


KOHIPYSHTHOCTH MO MosyMo Q,, 3aHYMePOBaHHble NOpALKOBIMA YCaMU a4, OM a<w(C). 


Muoxectsa PL= [J QU U HYJIbMePHBI MPH a ites i 
ee Qe y p p <@j Y, Kpome Toro,” EA 3| | Po 


*eR T 6 : 1 
- €. THXOHOBCKOe IIpousBefeHve mpocrpancTB P, Ha ceOs, B3ATbIX HY2KHOe UNC- 
JO pas. To MocTpoenwe upesioxKeno mue C. Tpoussos0Bpmm. Ouepuquo, ind Peas eenn 
’ ico) loom ij co 
a< a’, 10 PY CP, ecm {x} GE, ro, Bsns acna a; Take, 4TO x; py , Haliqem, 
L 
NTO {x} GPP mp a = sup a,, 
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HTorxuane AkagemMun nwayxr CCCP 
1958 vr. Tom 123, N 1 


THHIPOMEXAHHKA 


A. APbIHOB 


MCTEYEHHE FA3A H3 COCYJA CO CTEHKAMH, 3AKJFOUAIOWIMMU 
MEXKAY COBOH MAJIbIM YFOuI 29, 


(IT pedcmaeaeno axademuxom JI. H. Cedocwim 14 VI 1958) 


1. Cnoyuah ucTeyveHua c RoKpuTuyecKkohH cKopocTsw. 
Ha puc. | Ox —cueq muockocTa cummetpuu; BB’, AA’ —crenKu cocysa) 
B’B", A’A” —crtpys. 9 uw )—cooTBeTCTBeHHO, NMOTeHUMa, cKopocTu Hu cbyHKuNA 
TokKa, ~=—O na Ox, mpuuem  B OOmacTH ucTeueHHA 
MeHxeTcaA oT —Q/2 yo Q/2, rye .Q—pacxoy 3a 
1 cex. 

IlocraBsieHHy!0 3ajauy MOX%KHO pelllaTb aHasorM4Ho 
sagqaue Carnvupiruua (+). | 

Jina pyHkuvH ToKa ) HW MOTeHWMasla CKOpocTH © 
UMCIOT MeCTO CJIeAyIoOUHe (pOpMy VII: 


8 


/ 


- 7b = = —pp— ae a= Me a Xpnd sin Qkn6 , 


dt 4 


=1 
1 
ee 


4 s 4 (= " Yin Xpn cos 2kn0 , 


(LS2)8 SSN 907 oe Geena 


rye k = 7/20); 0 — yrom HaksOHa CKOpocTH; t = w?/Winaxs W— MOJly Jb CKOpocTH 
MOTOKA} Wmax — CKOPOCTb MCTe4eHHA B BakyyM. 

Tlomb3yacb STHMM (pPopMylaMH, MO%KHO HaliTH ypaBHeHue rpaHMlbl crpyu, Ha 
KOTOPOH t=. Mmeem 


@ % (1 —*)°y = —ksin § — (2) 
Said ka ee 
2 Ni Sree {(Xrn + 2kn) sin 2kn cos 6 — (1 + 2knxXgn) cos 2kn6 sin 4}, 
n=1 
TAC Xen (t) — BcHOMOraTebHad (pyHKUMA, BBeyeHHad Uarnnbirnubim. Y BbIXoja 
— {, Y = —a. CneqoBaTesbHO: 


Gl eee 2kn 
Wy (1 — +)® 5 q=ksind+ 9} n Akn2?—1 


n=1 


(1 + 2knxpn) sin %. (3) 


Yuutprwar, yTO Q = 20(1 —%)) wo, NomyyHM 


CNY aD 
n 4k*n? — 4 


+ =ksing + > (1 + 2knxen) sin 6. (4) 


iia 


uN 
ae 


PaccmMoTpHM cymmy B (4): 


See tt OR 1 { 
l= >; n Appts fe as Rene =) Tent +... ) (1 + 2knxgn). (5) 


Tygepnent u Jlatirxuna noKa3anu, sto mpx uncue Maxa M<c1 cyulecTByet 
ACHMMTOTHYeCKOe PaslOxKeHHe Bua 


(1) if (2) (« (8) (+) | 
Xin ~ XO (2) + ree ae . (6) 


| 
IIpumensia metoy Uanspiruna, ®. VW. Mpanksb Hallie pekyppeHTHbIe (bop= | 
MYJIbI: 


x) = V1 — 6s, 
x) a = [s(1 + s) xO” + Bsxt)], 
x2) = reings sone [s (1 + S) xO! Bsx@ + get 
(7) 
x8) = — a oie [s(1 + s) x@” + Bsx@) + oxi], | 
rye B= = ,S= — jis on M?*. Tloycrapnaa s u B, Nowy4HM BbIpakeHua 
x uepes M: 
xO=V1l— MM, 
2 “ut _ Mé4 
sir =e gas ee eh 
(0) eee +1 M4 eS Sea 1 
ea ait maa — (3 — 28) Me — me], (8) 
2 + (x —1) M2] Ma 
110) a — Ee (12 + %— 1) M8] x + 6 (1 — x) MP + (Gx — 1) Mt — 


— xM9] (1 — May p 22 DOME D9 4 52 (1 — Mey] — 
— (x + 1)M2[4—(3— 2x) M?— — Ms]} 


IloycraBiasad B ypaBHeHne (5) sHaYeHHe Xp_, MOyYHM 


roe 


9x3) i, Hi a 
+ a + Gar +--+) = 0,698x0 +.0,822°2 42° 4 0,99) 2° tae 


bey ae 


4 4 4 
(tsa tamer t- 2) (1+ Qenx 4 2x00 4 


(2) 1 (3) 
ne OR | — ait 


Tloqctapasa sty cymmy B (4), nonyuuM 


To ~e T+ sin 6 lo, 693x + 0, 822 aEiaat dal) 


x) 4.4) 0) 1 1), (2) (3) 
+0,9012 t/a” 462 + 0,951 ee Ber | 
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HJ 


at ees + 0,693x(6, — = ape 1,644 aie ite Ch ae 
+ (+S Ba x) — 282 a ty] 
240 ome oe 4 ae ney )| 65+ .. 


OxKouHuaTeJIbBHO UMeeM 
| 2 ~ 1 — 0,441.89 + (0,194 + 0,332) 68§ — 


— (0,292x0x) — 0,232x@) + 0,015% + 0,085x(0") 68 + 
+ [0,017 + 0,055x™ — 0,003x'3) — 0,882x (0,232x(2) — 0,015x() + 
+ 0,11 + 0,128x%x0] OF +... (9) 


_ laa Toro uToOn! onpeyemtTb b/a Wa AByXaTOMHOrO HyeasbHoro rasa, MoOJ- 
cTaBJnem B cbopmywibI (8) u (9) BMecTo x ero sHayenue 1,4. 

Takue 2%e (OpMyJIbI c x = 2 WMeIOT MeCTO JIA TeUCHHA BOLI B MeJIKOM 

pycule (7), a TaKxKe JIA yabTpapemaTuBUcTcKorO rasa AA cboToHHOrO raga (3). 
B tao1. 1 uw Ha puc. 2 mpuBeqeHsl ; 
3Hauenua O/a. 
_ 2. Cnayuah ucteyveHuan MKU- 
KOCTH Cc KpHuTHYeCKOH CKo- 
pocTbt. B 9%ToM cyyuae  BCHOMO- 
raTejbHad (pyHkima Uanviruna jaer- 
CA aACHUMMTOTHYeCKOH copmyuon 
®, HW. PpanKas (*) 


| Co Cy C2 ' 


Xkn en ad nispils —- kn + plspils CTT and te 
(10) 
AS eine 4 
toa fk R= 12) 
% 5° 10° 15° ise 40° 15° 
M 
Oval 0, 9640 0,9293 0, 8964 0,964 0,9293 0, 8964 
One 0,9642 0,9303 0,898 0, 9642 0,9303 0,898 
OFS} 0,9653 0,9316 0,9016 0,9652 0,9316 0,9016 
0,4 0, 9664 0, 9343 0,9043 0,9665 0, 9342 0,9043 
ORS 0, 9682 0,9377 0,909 0, 9682 0, 9378 0,9091 
Ono 0,9706 0, 9424 0,9155 0,9706 0, 9427 0,9158 
OAT 0,9738 0, 9487 0, 9222 0, 9741 0.949 0,925 
0,8 0,9785 0,9575 0, 9366 0,9787 0,9581 0,9376 


TlogcraBuiat Xin B cpopmywty (4), momyuaem 


oO 
tT a : : (177 4 (he 4 2 
ae pa) n al! b Teen 1 Tentee T 4 - 
Co Dera Ge aes a 
x1 i 2kn (i nilep ls 3 nk rile: a a 3] = 
= (Sie iC ek Yee Crier 
Rsin 8 + sin 0 5 gs nn nlep'ls =i nk 1 nilsp'ls i> Se aes 


n= a 


Tlocse cyMMupoBaHia MOJly YM 


<= = = ksin Jy + sin 0 [0,6C o0¢° + 0,523 (0,5 + Cy) 0 +0,649C.8)°}. (1 ty 


r 
4 


Ilpu nomom mpeo6pasopanHi, aHaJIOrMUHbIX MPOBeCHHbIM B nea 
Maparpade, NouJyuuM ! 


F 1,29 0h / 
41 4 EPC yie 4 [Ree oy 0,1666] 05 + Chernin 


a 
B cayyae uyeambHoro AByxaToMHoro raza (x= 1,4) Cy=0,7745, Cy= | 


= —0,3901, C, = 0,2053 (4). Mogcrapnaa sta 3Hauenua C; B copmysy (12)s! 
noslyuaem 


& ~ 1 +.0,29569" — 0,1365 + 0,084)" + ..., (13) 
oTKy ja 


& ~ 1 —0,2958;" + 0,1363 — 0,1716)" +... (14) 


B cayyuae nucTevenua BOI H (poTOHHoro rasa (x= 2) umMeem Cy, = 0,834.) 
C, = 0,450, Tak uTo, cormacHo (12): 


o~ 1 2.0,31805" = 01 562428 Fa, 


oTKy ja 


2 ~ 1 —0,5180;" + 0,156 +..., 


CneyopaTesbHo, mph M=1, x= 1,4 
=| = (,9880, =| = 0,9737, =| == 0,9547. 
Q |5° @ 10° a }15° 


Ecau x = 2, To 


a = 0,9882, © 
a |5° a 


==), 9739, =| = 0,9555 . 
10° a }15° 


Ka6apauHo-baakapckui Tlocrynuse 
rocyapCTBeHHbI +yHHBepCcHTeT 14 VI 1958 


IHTHPOBAHHAS JIMTEPATYPA 
1C.A.Uanaurun, O rasoppx crpyax, Co6p. cou., 2, 1948. 7 OH. OpanK as, 


Tp. cbu3.-matTem. cbaxk. Kuprusck. roc. yHuB., B. 2, 47 (1953). *®.H. PDpauk ab, JAH, 
123, Ne 1 (1958). 4. UW. ®panxkab, JAH, 58, Ne 3 (1947). 
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1958. Tom 123, Ne 4 


FHHPOMEXAHHKA 


®. WH. ®PAHK Jib 


NOTEHUMAJIBHBIE YCTAHOBUBUIHECA PEJISTHBUCTCKHE 
TEYEHWA FA3A 


(ITpedcmaeaeno akademuxom JI. H. Cedoeeim 14 VI 1958) 


OHOMepHble yCTaHOBUBINHeCA PeIATHBHCTCKHe TeYeCHUA Pasa HeaBHO pac- 
-emaTpuBal K. I]. Crantoxosny (*) *. 
| B HacTOAeH 3aMeTKe paccMaTpHBaeTcaA OOUIMM CyUall MNpOocTpaHcTBeHHOrO 
-yYCTaHOBHMBIUerocA MOTeCHUMaJIbHOrO PeJIATHBUCTCKOFO TeYeHHA UH, B YaCTHOCTH, 
oco6eHHO MpocToH ciyyal yJIbTpapeJATHBHCTCKOrO ra3a. 
B ciyuae OapoTponHoro TeyeHHA Oe3 TPeHHA UM TeMIONPOBOAHOCTH BO3MOxK- 
/HbI TCUCHHA, B KOTOPbIX TaK Ha3bIBaeMaA MCeBAOCKOPOCThb OGsayaeT MOTeHIHa- 
gtom (?,%). Iloq mceByockopocTbio NOHHMaeM BeJIMYHHY 


gi = — ul = Jul, (1) 


'rae ut — petaTHBucTcKad 4-cKOpocTb; 9 — OcTaTOUHad MaCCa-39HeprunA eHHH- 
ilbl COOcTBeHHOTO O6beMa; W — PeATHBUCTCKaA TemIOBad (PYHKIMA CHHHILbT 
co6cTBeHHOoro OObeMa. Besnunna J, CeqOBaTeIbHO, eCTb TemoBad (pyHKUHA 
Ha CJMHUILY OCTaTOUHOH SHeEprHu-Maccbl, Tak uTO J >]. 


B cJlyuae MOTCHUHaJIbHOrO TeYeHHA HMeCeM 


09 
0; = Ae . (2) 


Horenunas mceByockopocTH yoBseTBopseT AudepentvaJIbHOMy ypaBHeHHto 


Den 


Pe ae ijk 
eee (a! 1) wu Ve aes 


= 0 **, (3), 
“Tye @— pesIATHBUCTCKad CKOPOCTb 3ByKa (CKOPOCTb CBeTa MPH 9TOM IIpHHsTa 


3a equnuiy). Beamuuna a 6narojapa MocTosHcTBy yeJbHOl SHTpONHH ABAS- 
-erca (byHKiHeli OJHOM BeMuHHBI J, KOTOpad ompeyesmeTcA ypaBHeHHeM 


Je Ole (4) 
B cayyae ycTaHOBHBilerocd TeyeHHA rasa HMeeM 
Ou; a 
peel. es 2 = p= 0, 142;3 
oe O nH a Ome? 23): 


* Ocnopuble pesyibTaTsI STO pa6oTsI ObwIM He3aBHCHMo Mo/lyyeHb! MHOIO H A. A. Appi- 
HOBbIM HM JONO%KeHbI Ha HayyHol KoundepenuHH KaOapquno-BankapcKoro PocyapcTBenHoroO 
yuusepceuteta 23 III 1958 r. Cayuali_ mmocko-MapasmenbHoro ycTaHOBHBUleroca NMOTeHIHadib- 
Horo MoToKa paccmaTpHBasica ene B 1954—55 r. paOoTaBuIHM Moj| MOMM pyKOBOACTBOM (Gs 18), fillets 
Hoppim. K coxmaneuuio, C. B. Janos He ony6MKOBa STHX Pe3yJIbTATOB. 

** B cayuanx oOulell TeOpHH OTHOCHTe/IbHOCTH H KPHBOJIHHeHHBIX KOOpPAHHAT BMeCTO 


0% /Ax'dx* wyxHO Nob30BaTbCA CooTBeTCTBYIOUIelt a6co/OTHOH MpOHSBOAHON. 


AZ 


Vnaue ropops, 
Ug — Const. (5) 


ro ecTb pesATUBUCTCKOe ypaBHeHve Bepuysu (*). OOpranad cKopocts, T. e. 
3-BekTop wu; = dx'/dx®, onpeyesiaeTca Tora ypaBHeHiem 


A U, c 
ij Se Le (6) 
% 
TakuM 06pa30M, OObLYHAA CKOPOCTh U;B pacCMATPHBaAeCMBIX 
TEUCHHAX OO MARaeT NOTEHMWHANOM, KOTOPHIH MbI B WabuHeH- 
mem OyfeM OO03HaAYAaATb Yepes Fg. 


OrpaHHuHMCA B JaJbHeluIeM JOpeHOBOH CHCTeMOK KOOPAMHAT (Po= —Li = 
= —oo = —Ls3 = 1, Sie = 0 pu i=). Torga ypapuenne (3) MpHHuMaeT BUA 


8 A 3 A 
3 x Le ro, Oo =F, a 
DiS eG id) “el agai @ — 1) > Bible ape a0 (7) 
i=] i,k=1(i +k) 
rye 
De ue et (7a) 


axe’ 


B cayuae ysabTpapesaTuBuctcKoro rasa, rye a* = 4/3, uMeeM 


3 1 A A» 026 3 AA a2 
o, E (1 —u?) ui | Se > Wile a ox, = 0. (8) 
j= i ikEUi+ R) : 


QTO ypaBHeHHe MOJHOCTbIO COBMaaeT C COOTBETCTBYIOINHM YypaBHeHHeM 
JI KaccH¥ecKorO HeasbHOrO fa3a, eCJIM CUMTATb OTHOIWeHHe TelmJOeMKOcCTer 
x= 2. B camMom Jlele, yNOMAHyTOe ypaBHeHve MMeeT BUA 


3 


3 A A 
oe Se Se Ag 020 a (ohae) ag 
Da (1 —u) ut Dd wile sean, =O 
i=1 1,k=1((#k) 


€CJIH IPHHATb 3a eJMHHILy CKOpOcTbh HCTe4veHHA B BakyyM. | 

Hactosmua pesyiibTar ocTaeTcd B cHuIe B Culyyae (OTOHHOrO ra3a, Wa | 
KoToporo p = (0. B atom culyuae OH MOXeT ObITh MOJIYYeH HeMOCpeCTBeHHO 3 
ypaBHeHu SHeprMd — MMIMysbca 


ortk 
ax® 


; e ; , * 
rye Tih = (4u‘uk — git) (e—BHYTpeHHAA 9Heprua} eAMHMIbI COOcTBeHHOTrO | 
oObeMa). 

B cayyae MJIOCKO-MapaJIebHOrO TOTOKA OTCIOJa BbITeKACT BO3MO2XKHOCTh 


NIpHMe€HeHHA K YJIbTpapeIATHBHCTCKOMY HM (OTOHHOMy Ta3y TeOopHH ra30BbIX 
eTpy C. A. Uannpirnua (5), cuntaa x = 2. 


Ka6apguno-B amkapckuii Tlocrynuso 
rocyapcTBeHHbIH yHHBepCcuTeT 14 VI 1958 


UMTHPOBAHHAS JIATEPATYPA 


‘ 1K.T.Ctaniwkosnuy, JAH, 119, N 2, 251(1958). 2 U.M.X alaTHUKos, 
JKOT®, 27, 529 (1954). % ©. WM. Opankas, KOTO, 31,490 (1956). 4 J.T. launa y; 
E.M. Jiu muu, Mexanuka cnaoutnpix cpex, rn. 15, 1954. 5 C.A. Vananru H, O ra- 
3OBbIX CTpyAX, Co6p. cou., 2, 1948. 
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TEOPHA YVITIPYTOCTH 


B. M. JAPEBCKHH u C. H. KYKYJ)KAHOB 


CTOMYMBOCTb OPTOTPONHOM WWJIMHIPHYECKONM OBOJIOUKH TPH 
| KPY4UEHHH C BHYTPEHHYUM JIABJIEHHEM 


(ITpedcmaeaeno axademuxom IO. H. Pa6omnoseim 12 VI 1958) 


Peilaetca Bompoc 06 ycroliuHBocTH TOHKOM opToTponHoli wiiMA_puyeckoli 
SOOUKH TPH KpyyeHHH C JOCTATOUHO GO/IINMM BHYTPeHHUYM JaBmeHHem. O6o- 
d4Ka CYMTaeTCA «CpeqHel») JJIMHbI, T. €. yOBJETBOPAeT YCJIOBHIO 
| 


eemax (K, K) <(aR/l)? < eh min (K, K7), (1) 


je © = #?/12R2(1—vy,), K = VE,/E;; h, R, 1—coorserctsexHo TommuHa, 
Juyc u“ wuHa oOoouKn; £,, Ey 4 vy, Yg—COOTBeETCTBEHHO MOysIM ypy- 
cTH uw KkoosdppuyHenth! Ilyaccona B OceBOM HM OKpy2XXHOM HampaBJleHuax 
‘Vo = E,¥,). Upeqnomaraetca, uTO Kpaxd OOO/IOUKH IWapHHpHO 3aKpelleHbl 
(M 3ayevlaHbl. 

H3naraemble HW2Ke pe3yJIbTATbI ABJIAIOTCA OOOOLLEHHEM COOTBETCTBYIOINHX 
3YJIbTaTOB, MOJyUeHHBIX B (1,”) Qua UsOTpoMHOH O6onouKH. McxoqHbimu ypas- 
HHAMH ABJIAIOTCA YPpaBHeHHA PpaBHOBeCHA OGOIOUKH Cc yu4eTOM ee Jecbopmallun 
‘OObIUHbIe COOTHOWICHHA Me2xKY BHYTPCHHHMH CHJIOBbIMH (hakTOpaMH H Jecop- 
ILMAMM, BbIPaXKeHHbIMM Uepes Mepemenlenua. B cayyae, Korga ycusma T}, 
', S° (oceBoe, OKpy2KHOe H CJIBHTalolee YCHJIMA, COOTBETCTBYIOWIMe OCHOBHOM 
[PMe paBHOBeCHA) He 3aBHCAT OT & HM ~— Gespa3MepHbIX KOopyMHaT, (cM. (*)), 
DKHO HCKaTb J[OMOJIHUTeJIbHbIe MepeMenleHHA B Bue, yKa3aHHOM B (?), Hw OpH 
IKJNOUCHHM H3 HCXOJHbIX ypaBHeHHit BHYTPeHHUX YyCHJMii HM MOMeHTOB, cooT- 
CTBYIOULHX J[OMOJIHHTeCJIbHDIM TepeMeLeCHHAM, MPOM3BeCTH YIIPOLLeHHA, aHaJio- 
apie ynpouenuam JoHHeA JIA MSOTPOMHOM OOOOUKH «cpeqHel» JIMHBI. 
la, B “WaCTHOCTH, JIA JIOMOJHHTebHOrO NMepeMeMleHHA W B paj\HaJIbHOM Ha- 
ABJICHHH MOJIyuaeTcA ypaBHeHHe 


cA, A,w + 8,04w/de4 — Az (t10?w/0e + 2s 0?w/d0s Op + t,0°w/dg?) = 0, (2) 
A; = 504/054 + 8,04/02 Og? + 820*/Og* (i = 1,2); O11 = Ex/E2, 12 = 1, 

= 4(1 — v2) G/E2 + VjE,/Ex + ¥2, SF: = %2F, = G, 6, = 1 — G (y/E, + 
v,/E1) (@ — Mogymb cmpura); t, == To/E2h, s = S°/Eh, tp = TofEoh. 

lTlyctb Skp M toxp — KPHTHYeCKHe 3HaveHHA SM fy, Kora Ha o6oulouKy Tei- 
lyIOT, COOTBETCTBEHHO, TOJbKO KpyTAllue MQMeHTbI M, np soxeHHbIe K KpasiM 


plOUKH, M TOJIbKO paBHOMepHoe BHelHee ZaBsenue q > 0. 3 (2) Takum Ke 
cS) 29 
)a30M, KaK M [vid H30TPOMHOM OOoOUKH (cM. (?)), MomyuatoTca opMyVJIbI 


4 SE Eel 
Sup = Mup/2nEgR%h = 0,74 (1 —v%)" (Ex/E2)"*AR* VARI, (3) 
| —toxp = JupR/Exh = (2x/3 V6) (1 — vyv_)—*s (Ey/E2) hl VAR1. (4) 


\e 


}KHO ObITh —ly xp, 


Baxas 981 


Tlpx ofHOBpeMeHHOM jeHcCTBHM 3a/{aHHbIX KDPYyTALLAX MOMCHTOB M,4" qaB- 
JleHuad g, (BHELIHerO JIM BHYTPeHHETO) MO2KHO MOCTABUTb BOIPoOc 06 ycTonun- 
BOCTH OOOJIOUKH TaK, Kak 3TO CflemaHo B (*). Torga 3TOT BOMpoOc CBOJMTCA 
K OMpelesleHwIO KpMTH4eCKOrO 3HAYeHHA Axp (HAaHMeHbILerO COOCTBeHHOrO 3Ha- 
YCHHA) MOJOMKUTEIbHOrO NapaMetpa A MIpH MpoOcTOM Harpy?KeHHH o60JI0"UKH 
momentamu M = iM, u fapsenuem g = )Q,. 3Han, KaK OMPeeJIMTb Ap, JIErKO 
onpeyesuTh KpuTHueCKylo Harpy3sky HM B CJlyuae, Kora jaBsleHHe ocTaeTCA 
OCTOAHHBIM B Mpollecce HarpyxXeHHA, a H3MeHAIOTCSH TOJIbKO MOMeHTHI M. 
O6patumca cnepBa K cslyyaio npoctoro HarpyxxeHua. B stom culyuae 


S=——jse = KM ,/2n7E.R*h, to => to, — 4g, R/Eh. 


V3 rpanwunerx yculopuii Oy eM YAOBJeTBOPATS TOJIbKO CJlefyroulemy (O BBI- 
TOJIHCHHH OCTAJIbHBIX YCJIOBHH CM. HH2Ke): 
| 


w=O0 now F&=+1/2R. (5) 
Torga MOXKHO MOJIOX%KUTb | 


W = C, Sin (u41E— NP) + Cz SiN (UE — NP) (6) 


(m—Uen0e MOJIOXKUTEbHOe YHCJIO; Cy, Co, Yi, 42 — NOCTOAHHbIe); MPH 3TOM 
ycsioBHe (5) CTaHOBHTCA SKBHBaJIeCHTHbIM YCJIOBHIO 


tg—ty= ms (3=IWRil, m=1,2,...). (7) 


Tlogcrasus B (2) BMecTo w MpaBylo YacTb paBeHcTBa (6) H 3aMeHHB Ss H fy 
Ha AS, Wt Af» (t, = 0), Mouyaaem JIA COOcTBeHHOrO 3Ha¥eHHaA h cbopmysly: 


e (Suv? + Spen? + n') (Sa1n4 + Suen? + Syen*) + Seiu? 


MeaaY Hoven) = 
(%, ) n (2sa,; — ty,1) (Sei a Suen? -++ Seon") 


(¢= 1,2), 


Te fy, Uy TOJKHbI YAOBJeETBOPATh ycwioBHIo (7). OTcioya sACHO, 4TO CO6cCTBEH- 
Hoe 3HayeHHe A PaBHO OPAMHaTe TOPH3OHTAJIbHOM XOPAbI C WIMHOH mo y KpHBOL 
Y=Y(u, n)>0, rye p—mepemeHHan, a m CuKCHpPOBaHO (MoOcKouIbKy A > 0, 
TO pacCMaTpHBaIOTCA JIMIb 3HayeHHA Y >O). Opfunata HavHM3sulel M3 TaKHX) 
XOPJ|, COOTBETCTBYIOUIMX BCCBOSMOXKHbIM 3HAYCHHAM ™M HM 7M, PaBHa dxp. BBezem 


0 : 
BMECTO S,, fa,, [4 HM M HOBbIe BeJIMYHHBI, MOJIOXKUB S, = SSkp, te, = to, | Lo, |, 


8 4 
w= (nR/L)M, n= V 12E, (1 —%%9)/E, V aR/LV R/AN, rie Sep WH toxp Ope 
Aeuso0TcA mo dbopmyviam (3), (4), MmpHueM 3HaK Sp OepeTcA OMHaKOBbIM CC 
3HaKOM S,, Tak 4TO s$°>0. Torga papenctso Y = Y (u,) 3amenaetca cie-+ 


AYIOULHM: 


= A, (K7-1y4M4 fe Qy?M2N2 aL N4) (y4M4 ae Ly?M2N2 a KN4) = KM4 
ye ~~ Y(M, N) = N (aM — BN) (y?2M4 + Ly?M?N? + KN2) ? (8 


Pele (%ai3)04 50. 8 760. y= It | RE ee 
Q= K'? [4G (1 — vy¥9)/E, + We + v2], L= KE (E,/G — v,.K? — yy). | 


Co6cTBeHHoe 3HayeHHe A MOXKET ObITb Telepb OMpeyemeHo Kak bres | 
TOPH3OHTAIbHOM XOpAbl C QJIMHOH 2m y KpuBoH Y = Y(M, N)>0 npn cuxcus 
popaHHom NV. Opywnata HavHusuleli M3 TaKHX XOPf, COOTBETCTBYIOUIUX BCeM 


NONYCTHMBIM 3HayeHHAM m HU WN, ecCTb Agp. ITO OGcTOATeMbCTBO NO3BONAe 
MIpH OCTaTOUHO OOVIbUIOM BHYTpeHHeM aBenun g (g <0; fos, te, 3 >0 
JePKO OMPeACIHTh C MOCTATONHOM TOUHOCTbIO Axp KaK HaHMeHbUlee 3HayeHHe y 
HekoTopoH dbynKtuu. TIlokaxem sto, BBeqa BMecto M un WN uoppe BeuunH 
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6, 4 C MOMOMbIO paBeHCTB 


N=6M, = M?(K1y4 + Qy26? + 64). 

Tora BMecto (8) 6yqemM uMeTb 
Y= [q+ 1 (6) 4 11/0 (« — BO), r (6) =(y4 + QK 202+ KO) (y+ Ly26?+ K64). (9) 

M3 u3BecTHbIX HepaBeHCTB Vig BE v2 < E/E, cnemyer vivo <1. Umea 
B Buy, uTO Fy, E,,G>0, wv. <1 wm cuntaa vy, v2 > 0, nonyuaem K, Q>0. 
Honaran L > 0, tT. e. Eo/G >, + VeE,/Ey uM ¥E./G > ve + v2, UTO ABJIACTCA 
H€3HaUHTeJIbHBIM OrpaHHueHvem, Oyyem uMetTb 7 (4) >O npH Bcex pelicrBuTenb- 
HBIX 3HaueHHAX 8. TlockombKy «, 8, Y > 0, To o6mactTbio D v3mMeHeuua BerMUNE 
6,4 B (9) OyneT: 0< 9 <a/B, O<y< + 0. Orciogan ng paBeHcTBa Aaa r (6) 
ACHO, UTO MPH AOCTATOUHO OOVIbIOM BHYTPeHHeM jaBseHHM (Kora a/B< 1) 
BemMunHa 7(6) quia Bcex § “3 OOnacTH D Oyyer Onu3Ka K eqHHMHe HU BesHUMHAa 
Y 6OyeT Mayo OTMMUATECA OT BeHUHHBI 


y = (4 + 1*)/8 (a — Bb) = J (8, 2). (10) 


SaMeTHM TNOMYTHO, YTO pH sOOOM JaBseHHH cmpaBeJWIMBO TOUHOe paBeH- 
emo Y =y, ecm L=KQ, T. e.-ecau 


; 
| G ="/4(1 — v2)? [V Fy — Es) -- 4E E>. —VWEj — aE 9) 


(sta opmMysia sBsIseTca O6o06nleHHeM cooTHOWeHHA G=E/2(1+ ) aaa 
3OTponHOH OOosIOUKH, B KOTOPoe OHA MepexoyuT mpH EF, = E>, v; = 2). 

Tak ke Kak M JIA U3OTPOMHOM OGoOUKH (cM. ()), EMMHCTBeHHBIT MAHHMYyM 
Yo = 88/a? hynkunn y=J(9, 4) B oOnactH D ecTb HauMenbillee 3HaueHHe STON 
pyukunu B oOsacTH D. SHaueHvio Y= Yo COOTBeTCTByIOT 3HaueHHA 8 = 6) = 
= «/28, 7 = 7 = 1 u 3HaueHHA 


M = My = (K_* 44 + Qy765 + 0)", N = No= %Mo. 
IJpH nmepexoye K nepemenHpimm M, NV dbopmysia (10) mpuHnmaeT Buy 


(K7y4M4 + Qy®M2N? + NS) + Me 
N (aM — BN) (K~y8M# -F Qy?=M2N? + NA) * 


y=y(M, NV) = 


{lycTb \) — OpgquHaTa TOpH3OHTAaJbHO XopAbl c AMHO 2, cTarMBalouleH Ayry 
xpupoi y= y(M, No) c ee HanHM3ile TouKOH (Mo, No). AOcuucca npaBoro 
KOHWa ykKa3aHHOli xopabl SygqeT My +p, 0O<p<2*. Tlonomxum c= p/Mp. 
Tora ho = y[My (1 +), No] u ** 

0 < (ho — Yo)/Yo = */2(% + Ne7) [1 + e7/(1 + 2c)] — I, 


Ng = Mo (1 + 0?) [KMy* + Qy785 (1 + 6)? + M9 (1 + 0) 4] = (1 + 8)/(1 + 0), 
b = py? (2 +c) Mo [K ty? (2 + 2c +c?) + Q8] < 
< (2 +c) (2 + 2c + c*) pMy (K 144 + Qy765 + 85) = 4c + 6c? + 4c° + c?. 


reroja 
| 0. < (tp — Yo) /Yo = (C2 — 40 + Ge? + 4c8 + 8/2 (1 + 2c) (1 +6) < 

< (bc? (6 + 4c + 02) + 6c? + 4c? + c4]/2(1 + 2c) (1 +8) < 3c? + Hgct. (11) 
Jonoxum r (6) = 1 + (6). Ouepnguo, |C| = | K6 — L| y767/(y*+ Ly Kitj< 
<C, =| KQ— L | o2/By2=8| 2 G (1—vyv2)/E, — E/2G + vy + voK*|8,/to*, TPH- 
wem, ecm C>0 (KQ—L>0), 10 Y<y(1+0), aecm6<0(KQ—L<0D), 


* MoxKHO TloKa3aTb, YTO MpH AOCTaTOUHO OOJIbUIOM BHYTpeHHeM jaBJIeHHH H AOCTATOYHO 
fayloM 3HaueHHH 2 BeHYHHa Ee GyeT CKOMb YrOAHO MasO OTJIMYATbCA OT lata \ 

| ** Cyemyioulve HH?Ke OWeHKH cyetaHbt B. M. Tlapesckum. Omenka pee ( i Yo)/Yo 
Mech H€CKOJbKO yuly¥leHa MO CpaBHeHHIO C COOTBETCTBYIONLeH OMeHKOH B pa ore (1). a 
4* 5 


to Y>y(1+). Tycth 4{—opyunara ropHs0HTasbHOH Xopybl C WwIMHOK 2 
y Kpupoli Y = Y(M, No) (A, —coOcTBeHHoe 3HaueHMe MapameTpa 4h). ScHo, 4To 
npu C>O umeem Yo <d*<do(1 +4), um cegoBarembuo (cm. (11)), 


0< (A, — Yo)/Yo < (1 + 9) (Xo — Yo)/Yo tO<CS, = Oa (3+ 110s) (1 + 1) +S, 


rye & =C= 6?/Mo == K~*y4p? (1 + So), So = (8,/to*)? [4GEg* (1 — vy%2) + vy + 
voK? + K (s,/toe aie 
ik on C Ss sete Yo(1 +0) <h, << do HM, CoeMOBATeEMbHO, (Yo — do)/Yo < 
<(Yo— Yo <|6|<Gs orkyna, wer B pany (11), |Yo— I /Yo<%, = 
= max [C,, C.(3 + 1/20)]. Ouepnguo, uTo npu C>0 umeeM A, >)xp > Yo Cu1eOBa- 
TembHO, O<Anp—Yo<XA, —Yo, a mpH C<O uMeem A, > dp > Yo(l + ©), 
CENOBATEIIbHO, — Yo|C| << Acup— Yo RA, — Yo. OTctoga pu C>O0 mosmyuaem 
0< (hep — Yo)/Yo<&,, a mph C<0 | Axp — Yol /Yo< max (|C], |-.— Yo /Yo) < 
< max[G, C.(3 + 3/2¢.)], T.e. mpH C< 0 uMeem | dup — Yo!/Yo< &,,. 
Vrak, c oTHocuTesbHO ommMOKOH, MeHbuleH uemC, (mpn KQ—L>O) min | 
C.. (ipa KQ—L<0), MoxHO CUHTATH dup = Yo = 88/x", HAM, NOACTaBIAA — 
3HaueHuA «, B, 


hep = 7,32 V E,Eo/(1— vyv2) A?R*|q,|M,>. (12) 


U3 (12) serko nowyunTb dopmysy Aa KpuTuyeckoro sHayeHna M (Mxp) 
pH MOCTOAHHOM B Mpollecce Harpy2XXeHHA JOCTaTOYHO OOJIbILIOM BHYTPpeHHeM 
napnenuu g. MMenHo, yMHOxKHB OOe uacTH paBeHcTBa (12) Ha Axp H 3aMeHHB | 
hipM, Ha Mp, a Acp7, Ha g, Nouyyaem 


M2, = 7,3 V E,Eo/(1— v2) PR*| q |. (13) 


SameHHM B paBeHcTBax Jia ©, C, BemmuMHy S,/to, = ApM,/27R? | dung, | 
BemMuHHOH Myp/2eR*?|q|, roe Mp onpegeisetca mo (bopmyste (13), T. e. no- 
JOxKUM S,/to. = 0,763 [E,E5/(1 — ¥1¥9)] "h/R lq l?, Torya orHocutTembHad oumO6Ka 
mpu BElancieHHH My, mo opmysie (13) OygeT, oveBHyHO, MeHbIe C,, ecu 
KQ—L>0, uan ©,,, ecm KQ—L<0. 

Tak Kak BeJIMUHHBI Co, C, CTpeMaTCA K HyJIIO BMecTe C S,/fp, = M,/27R°\q,|, a | 
Ky! = (eR/l)*s" V E,/E,<1 8 cuny ycnosusa (1), To mpu qoctaTouKo Govb- 
IJOM BHYTPeHHeM JjaBJICHHH (10 OTHOUWICHHIO K aTMOC(epHOMy jlaBJICHHIO OHO 
MOXKeT ObITh OUCH HeBeJIMKO) BeIMUnHBI C,, 6. OyAyT MocTaTOUHO MaJIbI, T. e. 
(popmysbr (12), (13) Oygyr AocraTtouHo TouHbImMu. Pa3symeetcsa, uTo 3TH *pop- | 
MYJIbI MOryT ObITb HCHOJIb3OBaHbI TOJIbKO Tora, KOra OHM MpPWBOAAT K KPHTH- | 
YeCKHUM Hallpax%KeHUAM MCHbINMM, 4YeM TIpeyes TeKyuecTu. 

Kak O6bIJI0 YCTAHOBJICHO Axp Yo ho. Ho 3HaueHMe A=do JocTuraeTca 
mp sHayenuax M (M, u M,), ormmuatoujaxca oT My mMenbule, uem Ha 2, a | 
M,) > 1. Sro o6cTosTebCTBO MO3BOUIHeT NOKa3aTb TaKHM 2%Ke OOpa3s0M, Kak H 
Aik M30TPOMHOH OOom0UKH (cM. (1)), YTO MIpH JOCTATOUHO OosbIIOM BHYTPeHHeM 
aBJICHHM BbINOJIHeHHe ycuOBMaA (5) MpakTHYeCKH MIpHBOAMT K aBTOMaTHYecKOMy 
BbINOJIHeHHIO BC€X OCTAaJIbHBIX TpaHMYHbIX yCJIOBM, MpHyeM ycJOBMA LWlapHUp- 
HOrO 3aKpelJICHHA KpaeB MU 3aj{eJIKH CTaHOBATCA MpaKTHuUeCKH SKBMBAJICHTHbIMH. 
IlostoMy MOXKHO C4HTATb, YTO H3JIOPKeHHOe pellleHHe yJOBseTBOpsAeT BCeM rpa- 
HHUHbIM YCJIOBHAM JaHHOH 3ajaun. 


Iloctynuso 
11 VI 1958 


UMTHPOBAHHAS JIATEPATYPA 


*B.M.Lapesex uit, M3n. AH CCCP, OTH, N11 (1957). 2 B. M.]apespckui, 
Tp. Ueurpany. aucr. asnomoropocrpoenua um. IT. HW. Bapanopa, Ne 313 (1957). 
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Aoxnaye Akanemun nayr CCCP 
1958. Tom 123, Ni 4 


MATEMATHYECKAA PH3HKA 


Bb. 3. KAWEHEJIEHBAYM 


KPHTHUECKME CEYEHHA B HEPErYJIAPHbIX BOJIHOBOJAX 
(ITpedcmaeazexo axademuxom B. A. Beedencxum 20 VI 1958) 


. B () Oba BErancsena AMIVIMTY a BOSH! Aon, BOSHUKAaIOULeH MpH Maje- 


HMM BOJHbI Ho, Ha CHMMCTPHUHbI BOJHOBOJHbIM Mepexoy, B KaKOM-JIM60. ceye- 
HAH KOTOpOrO BOJIHOBOe YuCIO Ay, BOMHEI Hon OOpaljaeTca B Hysb. Hue ara 
Ke 3ajlaua pellaeTcah id sm0OOH BOJIHbI B MpAMONHHelHOM HeperysApHOM 
MIOJIOTOM BOJIHOBOJIe NPOM3BOJIbHOH (POpMbI cC HeaJIbHbIMH CTeHKaMH. 


QJIEKTPOMATHHTHOe TOIe B HeperyJIAPHOM BOJIHOBOJe ONMCbIBaeTCA pH Bpe- 
MeHHOM 3aBMCHMOCTH exp (iwt) GecKOHeYHOH CHCTeMOli ypaBHeHuit 


PPI PPS SHY () 


(IUTPpHX O3HaYaeT MPOH3BOAHYIO TO KOOpAMHAaTe Z BYOJlb BOJIHOBOa) HM rpaHu4- 
HbIMH YCJIOBHAMH Ha KOHWaX HeperyJispHoro yuactka z= 0 u z= ZL; 3m ycuo- 
BHA OMpeesIAIOTCA TeM, Kaka BOJIHa MaylaeT Ha HeperyJIApHbld yuactok. B (1) 
P;(Z) — aMMJIMTYAbI BOJIH pa3JIMYHbIX THMOB, MOryIWe CYILeCTBOBaTb B_ pery- 
JIAPHOM BOJIHOBOJIe C TeM Ke CeueHHeM, 4TO HM CeyeHHe HeperyJIAPHOrO BOJIHO- 
Boa MpH jaHHoM z; i >>O cooTBeTcTByeT MIpAMbIM BOJIHaM, T. e. BOJIHaM, 
pacnpocTpaHsIOWMMca B HallpaBJieHHH + z, a i <0 —oOparupim BostHam. OOmlee 
BbIPaxKeHHHe JIA KOSPPHIMeEHTOB CBA3H S;m(Z) MpuBeseHo B (?). Jia pa3sumM4y- 


-HbIX BO3MO2XKHbIX KOMONHALLMM 3JIEKTPHYeCKUX WH MarHHTHbIX BOJIH OHO JlaeT (Ip 


== mn): 
Jes 4 ; | wy 9/,,My\9 p.m ipm pe a d 
3 | | (2) 
9 8 ay” 59 is RO Wh 9, OF" 0q’ dg” d 
Sim Dab 9? pig ea 2h! (hi — hn”) an an °° 


3yecbh MHTerpaJIbl B3ATbI 10 KOHTypy MolepeyHoro ceyeHua; %(s, z) — TaH- 
reHc yrvia, OOpa30BaHHorO KacaTeJbHOLL K BOJHOBOAY, MepMeHAuKyJIAPHOH K 
KOHTypy MorepeuHoro ceyeHusa, mu ocho Zz. DynKunn 9, o' OMMcbIBaloT NOAA 
MarHUTHbIX H 3JIEKTPH¥UeCKHX BOJIH; OHH YOBJIETBOPAIOT OMHAKOBbIM ypaBHeHHsM 
(02/Ox? + 0?/dy? + a) =0 M MpoHOpMupoBaHbI ycmOBHeM \ bdSi=qi2 purge 
WHTerpal B3AT M10 ROME DSEHOM, ceuenmio. Ha Koutype 9% = 0, anon = (); m0 
ompeyenenuio of = 9, bo = — yy. Bes 4unubl hi (2) = {k? — (a)?}"" spasuotca 
BOJIHOBLIMH UHCIaMH B BOsIHOBOJe, h* = —h’; ; k — BOJIHOBOE YHCJIO B BaKYyMe. 

Kosdibuinent cpa3n S;; pasex — (h' ia (2). TIpamenan Te xe MeTOJHI, 
uTo u B (*), MOM JIA MarHHTHBIX BOJIH 


shinee (n’)’ — ee § 5 {(e)2 (y)2 ae fa dy ds. (3) 


2h? 4 (h’) 


JI 9NeKTPHUeCKHX BOJH B Tocmequeli cbopMyme B cpurypHoli cKOOKe OyyeT 
ee (Og! han)? Popmy api (2), (3) coorBereTBy1oT cbopmysiam (8), (3 5), (10), (11) 
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u (37) craTpu (°). J\a NomorHx MepexoLOB, JIA KOTOPbIXx % <1, rye By — HE 
KoTOpoe cpenHee sHayenue or |4(s, z)|, KOSpPUUHeHTb! Sim MaJIbI. B cTapiiiem- 
Nopalke m0 % B cHcTeMe (1) Hago COXpaHATb [WIA Kax%KOrO 7 TOJIbKO [Ba 
cylaraeMbIX, Ip STOM CHcTeMa MIpHMeT BUA 


P+ ih'P; = SuPi+ SinPy,  Poit ih “Pp = Sut,-iP_i+S-i1Pr. (A) 


3necb P,—amnuimTyya mayatoulel Bowel; MbI npuMem P,(0)=1 *. Ecum 
BOJIHa Mafaer cupapa, TO B (4) Bolger Py, u Py(L)=1. Ana i=1 B (A) 
cipapa OyAyT TOJIbKO MepBble cJlaraeMble. AMNJMTYAbI BOJIH, PaCxOMALLMXxca 
B O6€ CTOPOHLI OT HeperysapHoro yuactKa, P;(L) u P_;(Q) Haxo,atcaA u3 (4) 
KBa[paTypaMH; COOTBETCTBYIOULMe POpMYVIbl WHIM IlyTeM MOJIyYeHbI B ee 


: S/o ** 
2. Ecam B kaKoM-M60 ceyeHuu Z=Z JA HeKoTOporo i A (2) =a) 


(KpuTuyeckoe ceyenne), TO Sim Mua BCeX m OOpalilaetca Mp Z=Z B Oecko- 


HeYHOCTb, a BOM3H 2=2 Sim IpWHuMaloT OombWIMe 3HaueHHA. Tak Kak BOJIH3H 
KPHTHueCKOrO Ce4eHHA Mose HeJIb3A MpeCTaBHTb Kak CYMMy TIOJIeH MpxAMBIXx 
WM OOpaTHBIX BOJIH, TO WIA ONpeseseHHA NMOJIA Mp STOM CJleqyeT BBECTH BMeCTO 
P; (2) Apyrue mepemeHubre. 

Bsenem *** 


Op Pp — Pay, p= Pps, (5) 


Corsacuo (2) Q; u R; — KostPUuUNeHTH! pasviox%KeHHA NoMepeyHbIx KOMMOHeHT E u H 


B HeperyJApHOoM BOJIHOBOJe mo Noam E’ u H’ Bovin B  PperyJIApHbIX BOJIHOBO- 
nax. Ilepemennpie Q; u R; yHOBMeTBOPAIOT ypaBHeHHAM BTOporo MopayKa 


Qi + (HQ = — i DRm {hi (Sim + Si,—m) +h” (Si, m— Si, -m)} (1 — 85, m) + 
+: >) Qin (Si, — Si, —m)’ ote > > Qn (Sz, iti}, Si, —m) (Sm, ua Sim, —n), (6a) 
Ri + (HP Ri = — i Dy Qn {h (Sim — Si, —m) + 1” (Si, m + Si, —m)} (= 85, m) + 


eRe Seal Toone m) te Dare nl Sade 3S), Sen) (Se i ee 


rye CyMMMpoBaHue 10 m uf UeT OT m,n = | Jo co u yuTeno, uToO S_;, _; = S,, ;. 

CorsacHo (2), (3) KosddHuveHTH! CBA3H OOslaqaloT TEM CBOMCTBOM, UTO eCJIM 
i — MarHuTHad BOJIHa, TO pasHocTb S;, m— S;,—m OCTaeTcA KOHeuHOH pu A’ = 0, 
a ecJIM i —9JIeKTpHuecKad BOJIHa, TO KOHeuHO npH Ah’ =O ocraetca cymMa 
Si,m + S:,—m. Tlostomy Jif MarHWTHbIX BOJIH NpaBad uacTb (6a) KoHeuHa 
BCIOLY, BKJIOUaA KpHTHYeCKOe CeueHHe, a JIA BJIEKTPHYeCKHX BOJIH He HMMeeT 
ocoOeHHocTei mpapasd uacTb (66). YpaBHeHua nepBoro no S) nopsyKa, cnpaBer- 
JIMBbIC BCIOLY, BKJIOUaA OKPeCCTHOCTb KPUTHUYECKOLO CeueHHA, Oy YT [JIA MarHUTHBIX 
WH SJIEKTPHYeCKUX BOJIH, COOTBETCTBeEHHO 


Qt MY@e=G, G=—IRi{h (S14 Si) + (Si,1— Si,4)} (1 — bn); 
(7a) 
Ri + (A) Re = G, G =— iQ {h (Si,1—S;, 1) + (Si,1+Si, 1) (1—8;, 1). (76) 


“ TIpH STOM OTHOLIeHHe SHeprHH BONHBI HOMepa i K SHeprHn Masaiouleli BOMHBI paBHo 
ehh. 

** Beera MOxKHO MpesMosaraTb, YTO BOJHOBOR cyxKaloululica, T. ec. YTO B KPHTHYeECKOM 
ceueHnn bh’ < 0. 


*** OTHMH 2Ke NepeMeHHEIMH YOOHO Novb30BaTbCA MPH UCC Me_OBaHHH Pe3O0HaAHCHBIX ABJICHHH 
B BOJHOBOJaxX, HallpHMep B 3ajaue 00 H30rHYTOM BOJIHOBOJe NOCTOAHHOFO ceyeHHA Ha yacToTe, 
coplayalollen C KPHTHYCCKOM YaCTOTOH OOpasyloulelicA MapasvTHOH BOWIHI. 
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OTOpolleHHble UIeHbI He WMetOT OCOGeHHOCTell B KPHTHYeCKOM ceueHMH. 
Takum OOpasom, Avia OOulero cTy4as, KOTOpbIli paccMaTpHBaeTcs B HacToOs- 
eH 3aMeTKe, 3ajlaua CBOAMTCA K MHTerpHpoBaHulo TaKOrO %Ke ypaBHenusa (7), 
4TO M [WIA YaCTHOTO clyyaa, paccMorpeHHoro B (!) (ypaBHeHusa (6) u (44)). 

3. Ecun i = 1, T. e. B KpHTM¥eCKOM CeyeHHM OOpallaercaA B HYJIb BOJHOBOe 
4HCJIO MaatouleH BOJIHbI, TO B cTapliemM mo %, NopagqKe nome onucbiBaerca 
OMHOPOHbIM ypaBHeHHem. 

KpuTHyeckon oOulactu (A‘)? MoxerT ObITh MpecTaBeHO JIMHeHHO dyHK- 
uel oT Z—Z, M pellleHHemM OLHOpOAHOrO ypaBHeHHA B STO CONACTH ABJIAeTCA 
JIMHeHHaA KOMOMHalMA (PyHKUM Opu u(t) u v(t) ((°), cp. (°)) or aprymenra 


t= A(2— 2), A = — 2th (hy) (8) 


IIpouspoguan (A‘)’ serko Bbluncaserca mo (3). Ina cayyaa, paccmorpex- 
Horo B (’), (8) mepexogur B ((1), (12)), u BCe pesybTaTbI MepBbIX Tpex Maparpa- 
pop (') NOJHOCTbIO COXpaHAIOT CBOIO cHuIy MpH 3ameue ft B (') Ha Oomee OOmIee 
Bbipaxkeune (8). J,ia HauOolee wHTepecHOro YacTHOrO cay4yad (KOTOPbIM MBI 
HM2Ke OfpaHH4HMcsA), KOra KpHTHYeCKOe CeyYeHHe B MepeXOJHOM BOJIHOBOLe 
CTOJIb JaleKO OT OOONX ero KOHWOB, 4TO 3Ha4eHHe |t| AIA HAX BeIMKO NO cpaB- 
HeHHIO C eHHUWeH, (asa OTPaxKeHHOH BOJIHbI OTMHYaeTCA OT YABOCHHOTO «reo- 
MeTpHyeckoro» HaGera cha3 (MexKAyY z= 0 uw z= Z) Ha w/2. 

4. Ecnu i=41, TO Hao pelliaTb HeOMHOpOAHEIe ypaBHeHua (7). Pemiaa (1) 
B HYJICBOM NOpxAAKe, NOJYYMM JWI BXOMAMMX B (7) BeHUMH 


Ry = +Q, = [A (0)/h1]" exp (F iy), (9) 


Pg 


= \ hi (2) dz. 


: rye 


| B (9) BepxHHfi 3HaK OTHOCHTCA kK CJly¥alo, Korga BosHa i = O Maaer Ha 
‘Tiepexo, cleBa, HHM2KHHii — Kora OHa Majlaer clipaBa; B NocmesqHeM cjlyyae 
AX(O) Haqo 3amenuTb Ha fh! (L) exp [—2i1}(L)]. 

YpaBHeHHa (7) He NOJHOCTbIO 9KBUBAaJIeCHTHbI (4); IpH HX BbIBOe, NO Cylle- 
CTBY, Wpeqmouaralocb, YTO W BCIOAY MaJlO, T. €. HCKIOUaJIMCb H3JIOMbI MOBepXx- 
HOCTH BoOHOBOAa. [IpumMeHeHue ypaBHeHHH BTOporo NOpAAKa K JJIMHHbIM Crvia- 
2KCHHBIM BOJIHOBOJaM TOKE IPHBOAHT B HeKOTOPbIX CJlyyaAX K TPYyHOCTAM. 
Tlostomy MbI OyjeM Nomb30BaTbcA ypaBHeHuAMH (7) TOJIbKO BOMM3H KpuTHYe- 
CKOFO CeueHHA, a Basu OT Hero OyJem mpumensts (4). [pu nomoum (7) MoxHO 
YCTaHOBHTb CBA3b Mexyy P;(z) u P_,(z) Upmu Zz, JlexKallux B OONaCTH NpuMeHH- 
moctu (4). Ora cBxA3b NO3BONAeT Halita P_,(0) — ucKkoMy1o aMMJIMTYLY BOJIHBI, 
yxolsaieli B WHpoKHit BOMHOBOL,— u3 (4) u yenoBua P,(0) = 0, o0ecmeyHBalo- 
ulero OTCYTCTBHe MpHxoOAulel K HeperyJIAPHOMY y4UacTKy BOJIHbI HOMepa 1. 
TakuM o6pa30M, OnucbiBad Noe B KpuTHyYecKOH OOsacTH mpH momou (7), 
MOXKHO YCTaHOBHTb KOHMWeBOe ycuIOBHe WIA (4), IKBUBAJIEHTHOe HaJIMUHIO KPHTH- 
yecKOrO CeYeHHA, H B JaIbHelillleM UCKIOUaTb KPUTHYeCKY1IO OOMaCTb 43 pac- 
cmoTpenusa. B (+) stor mero mpHMeHeH K cayyato i = |. 

QKBUBAJICHTHOe KOHIeBOe YCuIOBHe MOsyyaercaA u3 OOULerO pellleHHA ypaB- 
neHnit (7) u TpeOoBaHuA, UTOODI MOse BOJHbI HOMepa i YObIBaJIO C pOCcTOM Zz IIpH 
Z>2. OTO pellienve Bblpaxkaetca uepes cdyHKuiIo V(z), YAOBMeTBOPAIOULyI0 
OHOposHOMy ypaBHenuio V”" + (h‘)? V = 0 u yOprBaloujemy mpu z2>z. B kpu- 
qTuueckoli o6acTH mpu |t|<1 V(z) nponopunonanbxo o(t) (10a), mpu |t|>1 
V(z) mepexogur B peulenve (106), cupaBeqmuBoe B NpHOmMxKeHHN TreoMerpuye- 
C€KOH ONTHKH: 


V (2) = A’ 0 (#); (10a) 


V (z) = (Hy sin Ee x! ae vi -- x / 4), (106) 
5S) 


rie \¢ = 4% (z) (cp. ()). Jia MarHvTHbIX BosH, ecm BOSOy2Kalollad BOHa 
MajlaeT CyleBa, KOHI[eBOe YCJIOBHe MMeeT BUY 


P, (2) exp [i (yi — 4! — = /4)] — P_x (2) exp [— i (x? — 7! — 2 /4)] = 
iE, 


= [ht (0) AT" exp (— bp) (Sa HV +V'1 + Si, a fth'V —V' dz. (11) 


AnasIOru4uHbIM OOpa3s0M OHO 3alIHCbIBaeTCA JIA QJIEKTpH4YeCKMX BOJH HW JA 
majleHua BOuHbI i = | cmpaBa. ql 
Corsacno (4) u fycnopmio P; (0) = 0 ana mo6oroz BHe KpuTH4eCcKOH OOIacTH 


(MH mpH z2<2) 
Pi (z) = [h! (0) /A']* exp (— ae) \ ("exp (— iy) Sy, 1 [(A') exp (éa)] des (12) 
: PEG = (13) 


= [ht (0) / A’ Mexp (er!) | (8) exp (— iy") Si, 2 (A) exp (— iy’) dz + Ps (0). 
: | 


M3 ypapuennit (11) — (13) onpegesnsercs ucKoMas amnuntTyya P_; (0). SHayenne zB} 
HHX MOXKET ObITb JIOObIM (BHe KPHTHYeCKOH OOIaCTH), TAK KaK KOHILeBoe ycvioBHe (1 1} 
HanwcaHoO B Tako cbopMe, 4TO pH Oowwux |z—Z| MHOXKHTEIM TPH Six 
vu S; —; B (11) nepexogat, corsacHo (106) c TouHocTbIo Yo exp [+i (77+ 7/4)], 
B COOTBETCTBYIOUNMe MHOMUTeIM B (12) uw (13) *. 

Bue KpHTHYeCKOH OOJIacTH MIpAMbIe HM OOpaTHble BOJIHbI (OPMUPYIOTCA He- 
3aBHCUMO Jpyr oT Apyra (ypaBHenua (12) u (13)). B kpuruueckoh oOnacTH BCE 
Mapa3HTHoe Nowe (opMupyeTcA Kak Weoe (ypaBHeHue (11)). []pymMenenue KoH- 
Wesoro ycuiopusa (11) oOecneynBaeT euHOOOpa3HbIN aHasIH3 MOJIA BO BCeM He- 
peryApHOM BOJIHOBOLE. 

SaMeTHM B 3aKJIIOUCHHe, YTO YaCTOTHAA 3aBHCHMOCTb MOJbIHTerpaJbHbIx 
BbIpaxkeHul B (11)—(13) B ocHOBHOM onpefemnerca, cormacHo (2), MHOxKHTe- 
amu expli(—yt+-7/)]. BBoga BMecto z nepemeHHy1o —%! + ¥/, MoxHO cBecTH 
BHIUMCIeCHHe AMIMIUTY [bl WapasuTHOH BOHbI B HeperyAAPHBIX BOJIHOBOJaXx K BbI- 
YHCJIEHHIO KOSPPHUNeCHTa OTPaXeHHA OT HeperyAPHOH JVIMHHOH JIMHHU. ITO 
MO3BOAeCT NPHMCHHTb K KOHCTPYHPOBaHHI0 BOJIHOBOJHBIX TepeXOJOB C 3alaH- | 
HBIMH XapaKTepHCTHKaMH H3BeCTHYIO MeTOAuKY (cM., HallpuMep, (’); MOxKHO- 
HCMOJIb30BaTb TaKKe pesybTaTbl paOoT MO aHTeHHaM, HampuMep (8)) onpememe-— 
HHA ONTHMAJIbHBIX NapaMeTPOB JWIMHHbIX JIMHHH. 


VucrutyT paMoTexXHHKu HM 9seKTPOHUKU Toctynuso 
Axkajlemuu Hayk CCCP 17 VI 1958 
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1B. Kaneneaeu6aym, Pagnotexnuka nu alekTponuka, 2, Ne 5, 531 (1957) 
*>B. Kanenenen6aym, Pagnorexuuka u snextpouuka, 3, N07, 890 (1958) ° 5B. Ka- 
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PHSHKA 


B. H. KECCEHHX 


O BO3SMODKHbIX MYTAX H3MEPEHHHA KOHUEHTPALLMU 
MEJWJIEHHbIX HEMTPOHOB B CJIOE F, HOHOC®EPbI 


(Tpedcmaeaeno axademuxom B. JI. Kysneyoeom 28 V 1958) 


OJHUM 3 OCHOBaHHM WIA MOCTaHOBKH BOMpoca 0 KOHIeHTpalluH MelWieH- 
HbIX HeHTPOHOB B culoe Fy MOHOCHepbl ABJIAeTCA THMOTe3a O YaCTHYHOM TIpouc- 
XOAeHHH OCTATOUHOH HOUHOM MOHH3ALLMH STOFO COA NO AelicrBuem B-pacnaa 
HelTpouos (17%). 

OpveHTHpOBOUHbIe MOACYeTbI NOKAa3bIBalOT, YTO MPH KOHWeHTpallMu HeliTpo- 
HOB Tlopsyka 1 cM~* BOsHHKalOlMe pH pacnaye HelirpoHoB -3/1eKTpOHI, 
HMeloulve CpeHIOlO 9Hepruio NopssKa 0,5 Mos, 3axBaTbIBaloTCA MarHUTHbIM M0- 
JI€M SeMJIM H, ABHraACh 10 PevIMKOHJaJIbHbIM TpaeKTOPHAM C pauycom jo 70 mM, 
MoryT oOpa3oBaTb Wo 1,5 + 10* BropH4HbIX 9/eKTPOHOB Ha Ka>xK bit MepBUUHbIT 
B-seKTpoH. IIpH nepwoye nouypacnafa Helirpona 720 cex. (*) uw pH KOHIeH- 
Tpalluu HelirpoHoB | cm~* yucs0 OGpa3yiomluxca B | ceK. HepBHUHBIX IIeKTPO- 
HOB C 3Hepruei nopsyKka 0,5 Mop Oyner 107% cm. 

OleHHBaxH MMHUMaJIbHOe KOJIMYeCTBO BTOPHUHbIX 3JICKTPOHOB, OOpa3ylo- 
IWMXCA B pesyJIbTaTe HOHH3allMH, Ha 2 NopsAyKa MeHbUle ykKa3aHHOFO BbILUe 
quCJla, Mbl NOJIYUHM B KayecTBe HH2KHeEH TpaHHbl MHTeEHCMBHOCTH HOHH3AaLMH, 
OOycuIOBIeHHOH B-pacnaqoM HelirpoHa B coe Fy, BemMYHHY NopsAdKa 0,1 nap 
cm~*- cek7! wa | Helirpou B | cm? *. IIpucyrerBue ucTOUHHKa HOHH3ALMH Ta- 
KOH HHTCHCHBHOCTH JOJUKHO JlaTb OTYCTJIMBO H3MepHMbIM BKJ1al B HOHH3AILMIO 
cmoax ff, Oe3 OCHOBHOrO HOHM3SHpylomero dakTOopa — MOTOHHOFO COJIHeEYHOrO 
H3J1yueHHus. 

IIpu 3HayveHuax oddekTuBHoro KosddpHuneHTa peKOMOMHAaMH, MpHHumae- 
MbIX B HaCcTOALee BPEMA KaK HanOOJlee HaflerxKHble WIA clon Fy B HOUHOe BPeMA 
(°) (a = 2-107! cex™), paBHoBecHoe 3HaYeHHe SJIEKTPOHHOM KOHIeHTpallun, 
COOTBETCTBY!OWee MHTCHCHBHOCTH uOHHsaluH 0,1 cm7? -cek™t, OKa3bIBaeTCA 
papubim 2,2-10% snekTpoHoB B | cm’. Oro KOHWeHTpallMH COOTBeETCTBYeT KPpH- 
Tuyeckaan yacrota 1,3 Mru. 

Ecau JlolycTuTb, 4TO B BepXHeH aTMOciepe MOCTOAHHO JeHCTByeT HOHH3H- 
pyfomul cbaxTop, OOycOBeHHbI B-pacnaqoM HeHTpOHOB Mp KOHIMeHTpallHHn 
nopaika | uelirpou B | cm®, TO cilekyer NpeqnoNaratb, YTO MpH UCKJIOYeHHH 
BCeX MPpOUHX HOHH3HPYIOUNX (PaKTOPOB MHHUMAaJIbHbIe 3HaYeHUA KPHTHYCCKHX 
yacTOT OObIKHOBeHHOTO wyya WIA cox F, B HOYHOe BPeMA He MOJIKHbI ObITS. 


HuxKe | Mru. 


* [Ipumewanue npu Koppekmype . YKasaHublit pacueT OCHOBAH Ha OWeHKe yAevIbHOli HOHN3A- 
IH MIpH MO/eKyJApHOli KOHLEHTpallMH B COe F2, IpHHATOM paBHol 2 -100 cm -8, BeMYM HOH 4,5 
 10-§ nap uoHos Ha | M nyTH pu sHepruu 0,5 Mos. IIpu Takoli BeTMuMHe yebHOH MOHMS3 alii 
M Mp MoTepe 2Heprun B 35 9B Ha | 9/IeKTpOH MoTepe 9HEprHn B 0,1 Mos Oyzer COOTBETCTBOBATD 
mpo6er meppuynoro B-anekTpona B 635 000 KM. IIpH yueTe TrevIMKOMAaIbHOCTH TpaeKTOpui 9 - 
9JIeKTpOHa M yruloBoro paciipesesieHHA CKOpocTei MO OTHOLIeHHIO K BCKTOpy HallpsAxKeHHOCTH 
MarHuTHOrO Mod 3emaM JelicrBuTebHoe KouMuecTBO OOpasyiomluxca B cloe Fz BTOpHUHbIxX 
9ICKTpOHOB OKa3bipaeTcH Ha 2 MopsAAKa MeHbille, YeM 3HaveHHe, Mosyualolleecs NO 9HeprerH- 
yYeCKHM cooOpaxKeHHsM. 


On 


Jlanubie uouocdepubix Ha6wiofqeHul TomcKol monoctbepHow cTaHilMM 3a 
922 rola, T. €. 3a [Ba WWKJIa COMHCYHOH JeATeIbHOCTH, BKJIOUaA MHHHMYMbI 1942— 
1943 u 1953—1954 rr., noKaspIBatorT (°), YTO HAaHMeHbILUMe Cpe(HeMeCAYHbIe 3Ha- 


YeHHA HOUHOTO MHHHMYMa KPHTHYeCKUX YaCTOT CJIOA es Bf@) OObIKHOBCHHOMY | 


wayyy, HaOmojaBuiveca B AHBape 1943 r., He onyckaucb HHxKe 2,0 Mru. Equ- 


HHYHbIe 3HaveHHA HOUHOTO MHHUMYMa /7», HaOmlOfaBuiveca B TOMCKe B OT- 
WeJibHble Hou AHBapxA 1943 r., cHuxanucb Wo 0,9 Mru. Ham Hev3BecTHbI MaTe- 
pHaJIbl, OTHOCALIMeCA K HOHOCHepHbIM HAaOJIOJeHHAM, B KOTOPbIX YNOMHHAaJIOCb 
Obl O 3aperHCTpHpOBaHHbIX 3HaveHHAX KPHTHYeCKHX YacTOoT cJlon J’, HMKe STON 
BeJIMUHHbI. 


Takue HCTOUHHKH MOHM3alMH, Kak (OTOHHAaA pawuallua 3Be3y (*) H KOCMHYe- 


cKoe ualyyeHue (3), He CMOCOOHbI WaTb B OOMacTH F, OcTaTOUHYIO HOHH3allH1O, 
HeOOXOJMMY!O JWI, WOWepxaHHA B/ICKTPOHHOM KOHIWeHTpaluH MopsyKa 
IO SCMa. 

TakuM cOpa30M, paccMaTpHBad MOHOCHepy KaK MOHHM3aILMOHHYIO KaMepy, 
B KOTOPOH 3JIeKTPOHHad KOHMWeHTpaluA UusMepAeTCA pauopu3svyecKHMH Me- 
TOJaMH, MOXHO yTBep2xXK arb, YTO HaGsOLaeMbId ypOBeHb OCTaTOUHOH HOUHOL 
HOHH3allHH CBUJeTeIbCTBYeT O HaJIMYHH WCTOUHHKa HOHH3AMM HeM3BeCTHOrO 


NOKa WpOvCxo-KeHH A. Ecau MIpeAMOJIOXKUTb, YTO STHM HCTOUHHKOM HOHH3allHH | 


ABJIAeTCA B-pactal HEHTPOHOB, TO WIA MpOBepKH STOTO MpeANOOXRKeHHA BOSHH- 
KaeT HeEOOXOJMMOCTb HeMOCpeACTBEHHOFO H3MepeHHA KOHIeCHTpalluH HeHTPOHOB 
nopsfka | Helirpoua B | cmM® NpH NOMOLIH IpAMbIX MeTOJOB JeTeKTHPOBaHHA U 
cueTa MeJJICHHbIX HeHTPOHOB. 

MeroyuKa U3MepeHHA Me]JICHHOH HeHTPOHHOH KOMIIOHeCHTbI KOCMHYCCKHX 
ayuel Mp MOMOUM HedKPaHHpOBaHHbIX CueTUHKOB C BF3, oOorallleHHbIM H30- | 
TonOoM ;B1°, mpHMeHABIaica, HalpHmMep, Co6epMaHom (*), 2aeT BO3MOXKHOCTD | 
yBepeHHO M3MepATb HelTpOHHbIe MOTOKH c moTHOCcTHIO 0,1 cek™? -cm7”. Ha 
9TOM OCHOBaHHH MOXKHO YTBepxKlaTb, YTO HeHTPOHHbIM CYeTUHK, YCTaHOBJIeH- 
HbIH Ha WCKYCCTBEHHOM CMYTHHKe SeMJIH, WOJLKeH perHCTpHpOBaTb OObeMHY!O 
KOHICHTPallHiO M@VICHHbIX HeHTpOHOB NopsyKa | cm~* KaK NOTOK C MJIOTHOCTHIG 
8-10° Helirponop B 1 cek. Ha | CM? OTHOCHTeIbHO CKOpOCTH JBH2KeHHA CcueT- 
yHKa B lpelMlouaraeMOH HeHTpOHHOH aTMocdepe. 

Ec IpWHATb YYBCTBUTeIbHOCTh MOMOOHbIX HeHTPOHHbIX CYe€TYHKOB paB- 
Hol 0,1 cek~*-cm~?, TO HeliTpOHHBI JeTeKTOp, YCTaHOBJICHHbIM Ha HCKYCCTBeH- 
HOM CIIYTHHKe SeMJIM, JOJOKeH pearupOBaTb Ha HeHTPOHHbIe KOHIeHTpalluu 
nopayka 10-8—1077 uHelirponop B 1 cm®. Xora HeliTpOHHad KOHIWeHTpallua 
nopsaKa 107% yxe He OyleT OULYTHMO BJIMATb Ha OCTATOUHY!O HOHH3ALLHI0 CJION | 
Fy wonocdepbl, Wake 9TOM KOHWeHTpalluu Oyler JocTaTounoO WIA NomyyeHus | 
OTYCTIMBBIX OTCYCTOB HEHTPOHHbIX CueTUHKOB C BF3, ycTaHOBJICHHbIX Ha HCKyc- 
CTBCHHOM CITyrHHKe SeMJIH. 

Ileppple NombIrKH OWe@HHTb HeHTPOHHY!IO KOHWeHTpalluio Ha BbIcoTax 200—_ 
300 KM OblIM CenaHbI Hamu (3) Ha OCHOBe MpeAMO102%xKeHHA O TOM, YTO PaBHBIM | 
HCTOUHHKOM HeHTPOHOB B BepXHeH aTMOcdepe ABMIAeTCA COM Ha BbIcoTe 10— 
30 KM OT MOBepXHOCTH 3eMJIM, B KOTOPOM HeHTpOHbl TeHepHpYIOTCA H3 JerKUX | 
alep aTMocdepbl pH AepHbIX peakKUHAX, MpOMCXOAAMMX NOL MelicTBHeM Tep- | 
BHUYHbIX KOCMHYeCKHX YaCTHIL HW MpOAyKTOB AMepHO-KacKaHbIX Mpoleccos (°). 

HsmepenHaa CoOepmaHom (’) H fp. CKOpocTb cueTa HelTpOHOB COOTBEeT- | 
CTBYeT 4HCY HaHTPOHOB, reHepHpyeMbIX BO Bceli TOME TpoMocdHepbl H cTpaTo- 
cipepbl c yactoroH 2—3 B1cek. Ha 1 cm?. Ecam mpegnosmoxuTb, 4TO JaxKe Bce! 
reHepupyeMble B STO OOaCTH HeHTPOHb! ycleBaloT JO CBOero pacnala NpOHHK-| 
HYTb B OOIacTb F2 MoHnocdepbl, TO WIA cTOMOa TOMMEMHOH 100 KM TaKoe KomH- 
yecTBO Mocrymarouux B | cek. Ha | cM? HelTpoHOB OyJeT MOAepxKUBaTb cpel- 
HIOIO HEHTPOHHYIO KOHWeHTpallHio Ha ypoBHe 107* cm~’. Ognako, Kak MbI Bu-| 
Hei, HeHTPOHHbIM CUeTUHK, YCTAHOBJeHHbIM Ha JBYXKYWelHCA CO CKOpocTb1O 
8- 10° cm -cexk~! op6uTabHOM ycTaHOBKe JOJDKeH perHcTpHpoBaTb B aHHOM 
clyyae MOTOK nopsyKa 80 Ha | cm? B | cek., uro nouru B 800 pas MIpeBbllaer 
MJIOTHOCTbh MOTOKOB, H3MepABLUIMXCH CoOepMaHoM Ha BbicoTrax 10—25 xm. | 
58 | 


| 
| 


Bpicka3aHHble cooOpaxKeHuA yKa3bIBalOT Ha BO3MOXKHOCTb H3MepeHHs Heit- 
POHHBIX KOHWeHTpalul yo 107’ cm~? mpu MomouM HedKpaHHpOBaHHBIX cueT- 
uKOB C BF3, CMOHTHPOBaHHbIX Ha OPOHTaJIbHbIX YCTaHOBKaX, JIBH2KYUMXca 
BepXHeH aTMoc(pepe. 

Tlouyuenue HenocpeCTBeHHBIX JaHHbIX O HeliTpOHHOM KOHUeHTpalluH B 
epxHel aTMociepe HMeer BaxKHOe 3HaveHHe JIA HCCIeOBAHHA JMHAMHKH Heli- 
POHHOM KOMMOHEHTHI 3eMHOH aTMocdepbl HM ee BOSMOXHOM po B OCTATOUHOL 
OHH3alHH MOHOCHepHEl. 


Iloctynuaio 
22 V 1958 
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Akxayemuxk AH BCCP A. H. CEBUEHKO u LP. TM. FPYPHHOBHY 


NOJIAPH3SALMA JIKOMMHECHEHUMKM NPM BO3SBY)KIEHKH 
NOJISPMH3OBAHHbIM HM ECTECTBEHHbIM CBETOM 


Mexyy 3HauveHHAMM CTeMeHH MOJAPH3allWH, MOIYYeHHBIMA MIpH BOsOyx Te 
HHH NOJAPH3OBaHHbIM HM e€CTeCTBEHHbIM CBETOM, CyUecTByeT MpocTad 3aBHCH: 
MOCTb, ycTaHoBeHHasd C. WU. Basusospm u B. JI. Jiesumupm (7) 


Pena a hate (1) 


re P,—cTeleHb MONApH3alHH pH BOsOy2xKAeHHH eCTeECTBEHHbIM CBeTOM, 
P,—wUpn Bos6yxyeHuH MOApH30BaHHbIM cBeTOM. Mopmysia (1) nonyyena 
AA HaGMONeHUA NOK yrwiom x/2 K HallpaBJIeHHl0 BOs: 

a 6yxaromero cBeTa. Jia HaOMOLeEHHA NOX yruiom y = 

= 7/2 (puc. 1) HecmO*KHBbIe pacueTh ja1oT 


1 
1 — cos?x ; 
Pa= Poop siniy’ (4 
G036. i P 
Hw _ 

SON 43 KOTOPOHM cleLyeT, YTO MpH HaGJIOAeEHHH B HampaBule 
Y ow, HHH, MapasIebHOM Bo36yxKalolleMy Wyyky cBerd 
(xy = 0), Pn Bcerga paBHa HYyJIIO, He3aBHCHMO 0} 
Puc. 1. Cxema Ha6mo- g6comtoTHOro 3HayeHuA Py. Tipu y = 7/2 dopmyua (2 

JGHHA NOJAPHSOBAHHOW epexOJUuT B (1) 
JIOMHHECHECHUHH H30TPOII- : 4 
HBIX pacTBOpOB IIpaxTuyeckuH HaH6oee BaxKHbIM ABJIAeTCH cyyall 


HaOJMOCHHA, HOPMAJIbHOPO K HallpaBJIeHHIO BO3OyxK Ta) 
roulero cBetTa (y= 7/2). B cBA8H C STHM BC M3/I0%KeHHOe H2KEe OTHOCHTCH # 
3TOMY YaCTHOMY CuTyyato. 

BuHuMaTesIbHOe paccMOTpeHHe TpaHull MpHMeHuMOcTH dopmywb JleBumMHa + 
Bapusona (1) noKa3biBaeT, YTO OHA CMpaBeMIHBa JIMUWIb LIA H3OTPOMHBIX cpex # 
WIA cyyad, KOra MormoujenHe HU WCMycKaHHe HOCAT JMMOJbHbI XapakTep 
JIA KpHCTaIOB, a Takxe WIA APyrHX MYJIbTHMOeH WH UX KOMOHHAaLM 9oT3 
(bopmysla, Kak OyleT NOKa3aHO, HMeeT HHOH BUD. 

B HacTOALeM COOOMLEHHH PacCMaTPHBaIOTCA HB8OTPONHbIe PacTBOpbl HU Kp 
CTaJlIbl KyOM4eCKOH cuHroHHM. Kpuctaibl -pyrHX CHHTOHUM He paccmaTpHl 
BalOTCA, MOCKOJIbKY M3BECTHO, YTO B Pe3YJIbTATe MEXKMOEKYMAPHOH MUrpallUul 
SHeEpruu B KpHcTaJie HaOIOJaeMad CTeNeHb NOMAPH3alHW He 3aBHCUT OT COCTO 
HUA NOApH3alun BoOsOyxJaioulero cBeTa (7). PacueTbI MpOBOAATCA [IA dN1eK 
puyeckux (€) HM MarHuTHBIx (m) AunoneH, aQeKTpMueckHx KBalpynouell (q 
9JIEKTPHYeCKUX (oe) H MAPHUTHBIX (3,,) KPYTOBBIX OCI{MJJIATOPOB. | 

1. Kak MsBecTHO, 3aBHCHMOCTD CTENeHH NOJAPW3allWH USOTPOMHBIX pacTBC 
po OT yruia 7 (puc. 1) Mexy seKTpHUeCKHM BeKTOPOM BO36yxalOUe©ro CBeT! 
M OcbIO Oz pasIMuHa AIA pasmMyHbIX MyabTHMOMeH (4). Ecam crenenb nomsaAp 
3allMu He JocTuraeT 50%, TO B YacTHOM clyyae y = 7/2 9Ta 3aBHCHMOCTb ON 
cbiBaeTca (bopmysiamu (°,°), mpuBeweHHbimMu B TaO. 1. 

rob MoyuTb 3HayeHHe CTeMeHH NOMAPH3allMu pH BOs6y2xLeHHU ecTé 
CTBCHHBIM CBeTOM, OY€BUAHO, HY2KHO IIPOCyMMMPOBaTb MO BCeM 3HaYeHHAM YT 
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Jina nonyuenus cbopmya, cBAsbIBaIOUHX Py M Pn, MOCTaTOUHO BbIMHCIMTb HH- 
TerpaJbl B UMCIMTee H 3HaMeHAaTese STHX POPMY.I (pesysIbTaTbI CM. Ta6u. 2). 

Kak BUHO 43 TaO/JIMUbI, POPMYJIbI LIA PasMUHbIX KOMOMHALHH MYJIbTHIO- 
jefi 3ameTHO pagauuaioTcs. B aTHx dopmywiax OepeTcH aOcomoTHOe 3HayeHHe 
peruunubt P,. Kpome Toro, B mociequel KONOHKe TAO. 2 MpHBeeHbI 3HadCHHA 
yria %, Mp KOTOPOM HeOOXOAMMO IIpOHSBOJMTb U3MepeHH A Pp. [los yueHHele | 
(bOpMYJIbI BO MHOTHX Cy1yYasiX MOFYT C/Y2KUTb iA MpocToro OMpeeeHHA M0 | 
JIBYM H3MepeHHSM MIpUpOsbl 9IeMeHTapHOrO M3 yyaTeA. 

2. PopMyuIbI, BbIPAKalOWMe CBASb MEX*KAy HaOIOaeMbIMM SHAYeHHAMH CTe- | 
leHH MOJIAPH3alUUN pH BOSOy2KeHUM ECTeCTBEHHBIM HM MOJIAPH3OBAHHBIM CBETOM, | 
MpecTaBIAIOT OcOObIli HHTepec B CIyYae KPHCTAJIIOB KyOu4ecKOH CHHTOHHH. | 
To cBi3aHO C TeM, UTO B JanHoM culyyaell. I]. Peodusopy (*) yasocb HaOsI0- 
laTh USNyYaTeIN pasMYHOH MYJIbTHMOMbHOCTH: S/IeKTpHyeckHe HM MarHHTHEIe | 
WMNOIM WH KpYFOBble OCIHJIJIATOPHI. 


Puc. 2. Cxema HaOm0eHHua MONApH30BaHHOH JIOMHHECIeEHIMH KPpHCTaJJIOB 
KyOvuecKOll CHHTOHHH, CCIM SJIeCMeHTapHbIe OCIMJJIATOPbl OPHCHTHPOBaHbl: a — 
mo 3G4; 6 — 10 4G3; B — mo (6Ge) : 


PacueT B Culyuae KPHCTAaJIOB MPOM3BOAMTCAH COBeplWIeHHO aHaJIOrH4HO CJly- 
yalO H3O0TPONHbIX pacTBopoB. HekoTopble OCcOOeHHOCTH CBA3AaHbI C TEM, UTO- 
3eCb OCIHJJIATOPbI MOPIOULCHHA H HCMYCKaHHA pacnOJIO*KeHbl He XAOTHYECKH, 
a OPHeHTHPOBaHb! OMpeesIeHHbIM OOpa30M OTHOCHTeJIbHO 93JIEMCHTOB CHMMET- | 
puu Kpuctania. B cBa3u C 9STHM pacueT CueAyeT NPOH3BOAUTh AIA Tpex culyyaes, 
KOra OCWMJIIATOPb! MOPOWleHHA WU UCMYCKaHHA PacNOORKeHbl BAOIb Ocel 
yeTBepToro 3G,, TpeTbero 4G, u BToporo 6G, nopsxyKoB. BosOyxeHHe U Ha- 
6lOeHHe NPOHSBONTCA MO cXeMe pHe. 2, KOTOpadA ABJIAeTCA HanOouee yROOHOK 
c MpakTHuyeckOH TOUKH 3peHHsA. 

OcUHANAATOPH OPHeEHTHPOBaAHHE BAOAbB OCeH Yet, 
BepToro nopagAkKa (puc. 2 a). B stom cryyuae nonyuatotca Copmysbt, 
aHaJIOrHuHble (OPpMYJIaM, OTHOCSINMMCA K CwJY4alO H3O0TPONHbIX PaCcTBOPOB 
(ra61. 2), C TOH JIMUIb pasHuleH, UTO aOcOJIOTHbIe 3HAYeHHA CTeEMeHH MOMApH3a- 
IMM B 9THX ABYX ClyYaHX CHIbHO OTIMYAIOTCH. GHAaYeHHA MpeebHOU cTemeHH 
NOMAPH3alHH JIA KPHCTAJVJIOB TIPHBeJeHbI B JICEBOM BepXHeM YIVIyY KJIeTOK 
TaO. 2 H JWIA pacTBOpOB — B TIpaBoM. 

OcUHIMATOPH OPHeEHTH POBAHH BAOMbBOcCeH TpNe 
Thero nopsaAKa (puc. 2 6). Cummetpua pacnooxKeHuA OCIMIATOPOB 
PR 3TOM CJlyyae TakOBa, YTO JWIA BCX MYJIbTHMONeH HU UX KOMOMHALMH HaGvt0- 
TaeMad CTeMeHb NOMAPH3alNN Mp BO3OyKJIeHHH CCTCCTBCHHbIM CBETOM paBHa 
HYJUO, B TO BPeMA Kak IPM BO3OyxKeHHH NOJAPH3OBaHHbIM CBeTOM Py He paBHO 
HYJO M pa3JIMYHO JIA OCHHJJIATOPOB Ppa3JIMYHOH MYJIbTHMOJIbHOCTH, CeqOBa- 
TeJIbHO, H3YYeHHe NOMAPH3OBaHHOH JIIOMHMHECIEHUMH Mp BO3Oy2KeHHH ecTecT- 
BeHHbIM CBeETOM IIPOH3BOJMTb HeJIb34. 

OcUHAMATOPH OPHEHTHPOBAHH BAOAL OCeH BTO- 
poro mops Ka (puc. 2 6). OcHoBHOl ocoGeHHOcTbIO cTy4yad OCeH BTOPOrO 
NOPpALKAa ABJIAeTCH TO, UTO 3eCb MOJMYUAaIOTCA [Ba pa3sJIMUHbIX 3HAYCHHA CTeMeHH 
NOAPH3aluH Py B 3aBHCHMOCTH OT YCJIOBHH BOSOYK CHUA: BEPTHKAJIbHBIM KOUIe- 
OaHvAM S/eKTPHYeCKOrO BeKTOPa BO36yxLalOUlerO CBeTa COOTBETCTBYeT OJHO 
3HayeHHe Pp, rOpu3OHTaIbHbIM — Jpyroe. B cBa3v c 3THM NOyyaerca ABa pata 
(bopMy/1, IpHBeeHHbIX B TAO. 3 u 4. B Ta61. 3 coOpaubl PopMy.IbI, COOTBETCTBY- 
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3 P as ae i 
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om Bit pee SePii es Pp ap eer fae pris! p 


IOUlMe BOSOY2xKTeCHHIO MOJIAPH3OBaHHBIM CBETOM C BepTHKaJbHbIMu (7 = 0) Koue- 
OaHHAMM SJIEKTPHYeCKOrO BeKTOpa, B TAG. 4 (4 = x/2) —c TOpH30HTasbHBIMH. 

YHorta Wiad BosOyxTeHHA NOMAPH3OBaHHO JOMMHeCIeHLMM TpHXO_UTca 
NOJIb8OBAaTbCH CCTECTBCHHBIM CBETOM C H€KOTOPOH MpHMeCcbIO MOMAPH30BaHHOrO 
(HalIpuMep, cBeT, MpomezmMl yepes cnekTpasbHbIli mpu6op). Pasymeerca, mpu- 
BeJeHHble (POPMYVJIbI B TAKOM CJlyuae HeMpHMeHuMBI. Ecuim u3BeCTHAa CTeMeHb MO- 
JIAPH3auun BOsOyxatollero cBeTa Po, TO IA AUNOJIbHOFO MOPMOMeHHA MH Ucry- 
CKaHHA H3OTPOMHbIX PaCTBOPOB HeETpyHO NOJyYHTb topmysy 


2P a. I. 
oe Rot — ai dsr Pe) () 


CBASbIBaIOULYIO CTEMeCHb MOAPHSAUMH JIOMHHeCHeHIMN TIpH BOsOy2xK,eHuH m10- 
JIAPH3OBaHHbIM CBeTOM P, HM YaCTHYHO TOJAPH3OBaHHbIM Py, CO CTeMeHbIO T0- 
JApPH3allun Bo3sOyxaroulero cBeTa Py. AHaOTHYHbIe POPMYJbI MOLYT ObITb MO y- 
WeHbI JIA ApPyruX MYJIbTHMONeH WH KPHCTaJVIOB. 


Iloctynuso 
S) WAL Says: 
UWMTHPOBAHHASA JIMTEPATYPA 


1C. HW. Basuaos, B. J. JlIepwun, Zs. f. Phys. 16, 1385 (1923). # H. 0. Ke 
Bauazpos, JAH, 83, 677 (1952) 3.0. ®eoduaos, Joxtopcekaa qucceptauna, JI., 
1952. *C. UW. Basuaos, Coop. cou., 2, 1952, crp. 58. 5 T1. I. ®eopunos, Kangu- 
Ratckaa fucceptauua, JI., 1942. 81. Ketskeméty, L. Szalay, Acta Phys. Acad. 
Sci. Hung., 5, 305 (1955). 7 Il. 1. ®eoduaos, Ontuka u cnextpocxonua, 1, 131 (1956). 
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Jloxxayn Akagemun wayk CCCP 
1958. Tom 123, Ne 1 


PH3HKA 


HW. ®. WEFOJIEB 


OTHOWEHWE CHrHAJI/LYM B PETEHEPATHBHOM JIETEKTOPE 
AMEPHOrO NMAPAMATHHTHOrO PESOHAHCA 


(ITpedcmaeaeno axademukom I]. J1. Kanuyet 16 VI 1958) 


IIpu Ha6moenHu sAyepHoro MapaMarHHTHOFO pesOHaHca, Kak IIpaBHJIO, OTHO- 
WeHHe CHTHaJI/iyM ObIBaeT HEBEJIMKO 3a HCKJIIOUCHHEM CY ¥ad MPOTOHHOLO pe3o- 
Hauca. Ho u B 9TOM NoculeqHeM CJIy dae YaCTO BOSHUKaeT HEOOXOJMMOCTh HaGwOLaTb 
CHTHaJI Ha MaJIOM KOJIMYeCTBE BeWLeCTBA, B CJIaObIX HJIM HeOAHOPOHbIX MOAX, 
M BCe 9TO 3aMeTHO YMeHbIUaeT OTHOWeHHe CHrHavi/IyM. 

i OObIUHO JIA OLLCEHKH OTHOLMeCHHA CHHaJ/LIYM Ip BbIOOpe MapaMeTPOB CXeMbI 
pereHepaTHBHOrO jleTeKTOpa MOJIb3YIOTCH BbIPaxKeHHeM, KOTOPOe MNOJYUMIK 
BaomGepreH, Ilepcenm u Ilayug (3), 
aHaJIM3upyaA paOoTy MOCTOBOH CXeMbI 
(cm., HalpuMep, (7)). CuntTaercs, 4TO 
HaslMune pereHepaTHBHOH JIaMMbl MOXK- 
HO YUeCTb BBeJeHHeM HeKOTOPOTO (pak- 
TOpa WIYMOB, KOTOPbIH He O4eHb BeJIHK 
IIpH MaJIbIX YPOBHAX TeHepallMu, Tak 
YTO BCe BbIPaxkeHHe OcTaeTcA MmpuOvu- 
3HTeCJIbHO CIIpaBeVIHBbIM. 
Puc. 1. [[puauumuanbnaa cxema perenepa- Ilembio HacToslei 3aMeTKH ABMAAeT- 
Topa CA NMO0Ka3aTb, YTO Ha CaMOM Jlevle rlaB- 
Hbl€ HCTOUHHKH IWYMOB B 9THX JBYX 
CJIYYaAHX HMEIOT COBEPIICHHO pa3JIMUHbI XapaKTep: eCIM B MOCTOBOH cxemMe — 
9TO TeEMJIOBbIe WIYMbl Ha KOHType, TO B pereHepaTHBHOH CXeMe TvlaBHbIM HCTOU- 
HHKOM IIYMOB ABJIAIOTCH OTHOCHTeJIbHO MeJJIe€HHbIe (JIyYKTyYalWH KPYTH3HbI 
JlaMIIbl, BO3HHKalollve W3-3a TaKHX 93PpPeKTOB, Kak (JIMKKep-2pPekT UW T. I. 
J\ia mocieqyroulero aHaiu3a MOXHO pacCMaTPpHBaTb MpoctTeliliiy1o cxemy 
reHepatTopa, u300paxeHHylo Ha prc. |. Ec anmpokcHMMpoBaTb JIaMMOByIO 
XapaKTePHCTHKY MOJIMHOMOM TpeTbelt CTeMeHH H He YYHTHIBATh PeaKILMH aHoOga, 
TO MOXKHO HalucaTb 


fone dee Gg HaGyo™ (1) 


Siecb VU — HallpAxKeHHE Ha KO.1eCOaTeIbHOM KOHType; i9 — NOCTOAHHAA CcocTaB- 
Jistoulad aHOAHoro TOKa; G,; =xS, re * — koaddbuuuent oOpaTHOH cBa3H, 
a S — kpytu3Ha siamnpl. Kosppuyuent G3 yuYHTbIBaeT HEIMHEHMHOCTh JaMMOBOH 
XapaKTepHCTHKH. 

JlnA HaOm0JeHHA CHrHasa AepHOro pesoHaHca B KOHTYPHYIO KaTYLUKY M0- 
MeLLAloT HCCJIeLYeMbIi OOpasell, H KaTYIKa Cc OOpa3lloM MOMeLlaeTCA B MOCTOSH- 
HOe MarHuTHoe Nove Hy). Korga uacTota renepalluv w NpvOMxKaercsA K pesOHaHc- 
HOW YaCTOTe Wy = Yo, re 1 — AMepHoe rHpOMarHHTHOe OTHOMeHHE, B OOpasite 
BOSHHKaeT JONOMHUTeIbHOe MOFIOWeHHe SHEPrHH BCeICTBHe AepHOTO pe3o- 
HaHCca, MW aMMJIMTya reHepawuu Nafaer. Ecan nome Hy MOLyAMpOBaTh Cc HeOOUIb- 
woh yacToTOoH Q, TO HallpsxeHMe Ha KOHTYpe CTaHOBUTCA MOLyJIMpOBaHHbIM: 


v= (04 Us sini sine: 


(y4YHTHIBAeM TOJIbKO OCHOBHYIO TapMOHHKY MOYAMpyloule yacToTHt). 
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U9 MpescTaBAer coOoi CurHad AepHOrO pesoHauca, KOTOPBIM JOJI2KeH ObITb 
H3MepeH BbIXOJHbIM IpHOOpoM eTeKTopa. Ero BeMuNHa 3aBHCHT, B YaCTHOCTH, 
OT ONMBOCTH YACTOTHI © K PE3OHAHCHOMY 3HAUeHHIO w, HM Obla BLIMMC MICHA B Cy: 
Ecim amnuutyqa Moxyasuun AHo we mpespilaeT mMpHHbI HAM, a yacToTa 
MonyisiMn Q<=p = (G, — G,)/C, To, Bocnomb30BaBIIMCb OIOXOBCKHMM BbIpa- 
KCHHAMH JI WHHAMMYeCKON AepHON BOCIPHAMUYHBOCTH, MOXKHO 3allucaTb, uTO 
MaKCHMaJIbHadA BeIMYMHAa 3PPeKTHBHOTO 3HaYeHHA AMIVIMTY Abi CurHaa 


eA yoT Core 
Se 2 V3 GeUis [1 aE (xC/V,,) U2?T;To]” ° 


(2) 


3Wecb Yo — CcTaTHyecKad sAepHaad BocIpHuMunMBOcTD; T,, JT, — cooTBercTBeH- 
10 TIpOJObHOe HM MoMepewHoe BpeMeHa peakcalluH; C — eMKOCTb KOHTypa; 
/~ — OObeM KaTyIIKu; § — Jona OObeMa KaTYIKH, 3aHATAA oOpa3uom. Benu- 
mua A = ,T.AH < 1: 

Hamune B CXeMe pa3JIMYHBIX HCTOUHHKOB IWIYMOB BBISbIBaeT *TyKTYAaLHH 
AMIWIMTY {bl TeHepallHu, MpecTaBJAIOM[He TOT WYM, Ha oHe KOTOpOrO HaGuIO- 
laeTcA CHrHal AjepHoro pesonHaHca. UToObl BLIUHCJIHTb CMeKTpaJIbHY!O MVIOT- 
1OCTb STHX CPYKTYAWNH aMMJIMTY ABI, 3aMMUIeM ypaBHeHHA, OMHCbIBAIOWINe aBTO- 
<oeOaTeIbHYIO cucTemy (puc. 1): 


di : 


ae ee ree (4) 


ecb iy YUHTHIBAECT TEMIOBbIe UIYMbl, BOSHHKAIONUMe Ha IKBUBaJICHTHOM COMpo- 
(HBJICHHH KOHTypa. JlammoBble WIyMbI MbI YUTeM, eCJIH OyeM CUHTAaTb, YTO M0- 
TOAHHAA COCTaBIAIOUAaH aHOMHOTO TOKa HW KPYTH3HA JIaMIIbI UCIbITbIBAaIOT 
NyuaHHble (yKTYauuu OKONO CpeMHHX 3HaYeCHHH, KOTOPbIe BO3HHKAaIOT H3-3a 
1@paBHOMepHOCTH 2MHCCHH, MeXaHHyeckHX BHOpallul HW Apyrvx NpHuHH. 

Ecau mpejctaputp v = Vsin (wt + 9), To u3 ypaBHeHul (3) u (4) MoxHO 
OLIUHLIM OOpa3om (*) NOsyUATb 


7 — —G,V sin? (ot + 9) + (ia + iz) sin (of + 9). (5) 


3Beem O6o3HaveHHA: V=Uo + u, Gy = G+ Qg, io = Jy tim, rae Uo, G, 1p — 
PeCTHHe 3HAYeHHA COOTBETCTBYIONIUX BeHUMH, aU, Y, tw— MavJble PulyKTyaluu 
KONO CpeqHUX 3HayeHHH. Torya u3 ypaBHeHua (5) NOyYHM ypaBHeHHe WIA 
WIYKTYAUMH aMMMVJIHTY {bl 


a + pu —*/, pucos 2 (wt + 4) + 4/, pucos 4 (ot + 9) = 


= 338 OEE st (ot + 9) — a g cos 2 (wt + 9). (6) 


ecb p = (G — G,)/C —napametp ycToiumpocTH aBTOKOeOaTeJIbHOH  CH- 
TeMbI. Tak KaK HaC HHTepeCyIOT KOMMOHEHTH! WYMOB BOJIM3H YaCTOTHI MOA YJIsA- 
un Qu pH BEBOse sopmyvibl (2) NpeqMomaranocb, YTO <p, TO MbI MIpeHed- 
@KeM B JleBOli yacTH ypaBHeHHA (6) BenuunHOH du/dt mo cpaBHeHHtO C pu. 
AMETHM, YTO H3-3a U3OMpaTebHOrO JelicTBHA KOHTYpa TOJbKO TaKHe HH3KO- 
ACTOTHBI€ KOMIOHEHTHI LIYMOB HM OyAyT cymecTBeHHbI. Ilocae astToro cocTaBuM 
akoe 2Ke paBencTso (6) Aid MOMeHTa BpeMeHH ¢ + t, 3aTeEM IepeMHOXKMM COOT- 
eTCTBEHHO HX TpaBble M JieBble YaCTH HM CTaTHcTHYecKH ycpeqHuM. [lonyuaronas- 


| Ip 9TOM (byHKuuaA KoppenaunH wu(t)u(t + t) 3aBHCHT ABHO OT BpeMCHH. 
[It TOTO UTOOHI MOMYYHTb CHeKTPaJIbHOe pacipeeIeHHe WYMOB, HY2KHO ycpeA- 
UTb BCe BbIpaxkenve 10 BpeMeHH. Takum OOpa30M HalieM BbIpaxeHHe WIA 
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at 
ynkunn , (t) = u(fu(t + +). CnektpasbHaa MJIOTHOCTb 
9 (oe) 
Pe a\y () cos Qe de. 

0 
Ilpu uurerpHpopaHuu y4uTeM, TO JaMINOBbIe LIyMbl paBHOMePHbI Mp BbICOKUX 
yacToTax (MopsKa ©) H CHJIbHO BO3pacTaioT H B OG/aCTH HUSKUX YacTOT (NopsAd- 
Ka Q). Tlonyuum 
AQ 2F,(@) + 2F, (@ Tere AO | 
ae (ORC 9) (7) 


Syecb Fi (w) — clekTpasibHad MOTHOCTb GlykKTYalM MOCTOAHHOH COCTAaBIIAIO- | 
uel AHOJHOFO TOKa MIpH yacToTe w; F,(w) — cieKTpaJIbHax MJIOTHOCTD TeIMJIOBbIX 
(ulyKTyauHH TOKa B 9KBUBaJICHTHOM CO- 


8 3 IIPOTHBJI€HHH KOHTYpa; F s(2)— CMeKTpaJib- | 

/ Hast WIOTHOCTb (lyKTYalu KPYTH3HbI JlaM- 

5 Mb! pH uactote Q. | 

Z Uro6bl BIACHUTb, KaKOH WIeH MO KOp- 

Z HeM HrpaeT rilaBHY!O pOJlb, ObWwla CHATA 
3 3aBHCHMOCTb IIyMOBOrO HalipsxKeHHA Ha 
oy ; 6 KOHType reHepaTopa OT aMIWJIHTYbI reHe- 


paunuu. Texepatop Obit co6paH Ha ae 
HOM TpHoge 6HISII (5), mpuyem BTopas | 


y 2? 6 6  § 6 CeTKa 3a3eMiaacb. AmMMIMTyy Trenepa- | 
Yy ———= IMM MOX%KHO ObWIO H3MCHATb, HE MCHA Ma- | 
9 PaMeTpOB JIaMIIbl, H3M€HCHHe€M €MKOCTH 


Puc. 2. 3aBHCHMOCTb WyMoBoro Halipaxe- KOHTYPa WJM BeJIHYMHbI LWIYHTHpyrousere 
HHA OT aMIVIMTyLEI renepauwH (U,, BMPO- KOHTYp compoTuBleHHA. HampszKenue, 
USBOJIbHBIX EMHUILAX) CHUMaeMOe ¢C KOHTYpa reHepaTopa, YCuuIN- 

BaJIOCb MO BbICOKOH yacTOTe HM 3aTeM 

metekTupoBasocb. Tlonyyaroujeecd Ha Harpy3Ke JleTeKTOpa WIYMOBOe Hamps- 
*KeHHe,  BbISBAHHOe yKTyAallMAMH aMIVIMTYAbI reHepalluu, mocae 
IpeBapUTebHOrO YCHJICHHA Y3KOMONOCHIM YCHJIMTeeM HH3KOH YaCTOTE! 


W3MepAIOCb TeMJOBLIM MpHOopom. TpamyupopKa cxeMbl 3aKkOualach B 
TOM, UTO Ha BXOJ YCHJIMTeIA BbICOKOM 


YaCTOTLI MOJaBalOCcb MOYJIHpOBaHHoe 
HanpsxKeHve OT reHepaTopa TCC-6 u 0 


CHHMalaCb 3aBHCHMOCTb HalipsAxKeHHA 

Ha BbIXOJl€ YCHJIHTeIA HH3KOH YaCTOTHI 8 

OT AMIVIHTYbI BbICOKOUACTOTHOFO Ha- 

apsKenua. AMMIMTYIa MOLyIAWH @ 6 

IIpH 9TOM BbIOHPalacb HaCTOJIbKO Ma- aS | 
JOH, YTO ee JabHellee YMeHbUWIeHHe 4 
yxKe He MeHAIO pesyibTaToB. Takasx | 
rpadyHpoBkKa NO3BOuAeT MO BLIXOJHOMY 2 | 
IIYMOBOMY HalpAxKeHHIO ONpeeATb 
IIYMOBOe HallpsaxKeHve, KOTOPOe MOLLy- 0 | 


JIMpyeT aMIWIMTyy TreHepallMH Ha KOH- 200 400_—«s«s«BOR «Hb eu, | 
Type. Sc)? a 
PesyJibTaTbI MpHBeeHbI Ha puc. 2. 
BuJHO, UTO WIYMOBOe HalpsA2KeHHe OOpaT- Puc. 3. CiextpasibHoe pacnpemeneHne HUSKO- 
YaCTOTHBIX JIyKTyalMi aMMauTyAbl reHepa- 
HO NPONOPUHOHAIbHO aMIWIHTye Trene- WH (F,(Q) B MpOv3BOJIbHBIX e(MHUILaX) 
paltun. Takum 06pa30M, OCHOBHBIM HCTOU- 
HHKOM UIYMOB B pereHepaTHBHOM JleTeKTOPe ABJIAIOTCA WIYMbI, BOSHHKAIOUIME 
¥3-3a MeJJICHHBIX (IyKTyalMi KPYTH3HbI JlaMibl. Peskoe Bo3pacTaHHe LIyMOB 
IPH YMCHbIUeCHHH YaCTOTbI, WOKa3aHHOe Ha pu. 3, OMpesenAeTCA COOTBETCTBY1O- 
IMM TloBeqeHvem cdbyHKuHH F,(Q). | 
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YunTbIBad CKa3aHHoe, H3 cbopmyst (2) u (7) nomyuaem: 


U TAL XoT Cape g 
Un V2 «[1+ (xC/V,) U2?T1T 2)? VF, (Q) AQ” ty) 


THOWeHHe CHTHas/INyM BOspacTaeT C YMeHbUICHHM aMIVIHTYAbI reHepalluu 
(PH MOCTaTOUHO MaJIbIX aMIVIMTY ax MepectaeT OT Hee 3aBucerTb. JIanee, HET He- 
[OcpeACTBeHHOH 3aBucHMOCTH k OT AOOpoTHocTH KoHTypa Q. Ip mpounx paB- 
BIX YCOBHAX, YTOObI YBeHUUTb k, HY2KHO YMCHbIaTb JOOPpOTHOCTb, Tak Kak 
PH STOM yMeHbIuaeTca Uy. OHaKO yMeHbINeHHe aMIVIMTYAbI FexepalluH Mocpel- 
TBOM YMeHbINeHHA AOOPOTHOCTH KOHTYpa (HJM MOcpeACTBOM YMeHbUIeHHA KpPy- 
H3HbI JIaMIbl) He ABJIAeTCA Ca- 
‘bIM JIY4YLIHM cnoco6om yBeuH- 
CHUA OTHOWeCHHA CHrHadi/IyM. 
‘Opa34O BbIrOAHee YMeHbILAaTb 
MIVINTYy reHepalluu, yBeru- 
MBaH e€MKOCTb KOHTYpa C = 

JM YMeHbUWAaA KOIpPHUMeHT 

\OpaTHOH CBA3H x, TaK Kak gia 

TO MpHBOquT K 3aMeTHOMYy 250 500750 1000S 1250 = 1800 pF 
| Neen ar 
o3pacTaHuto Rk. 

Ha puc. 4 mloKa3aHa 3aBH- Puce. 4. SapucHMocTb OTHOWeHHA CHTHaJ/IlyM 07 
HMOCTb OT €MKOCTH KOHTYpa €MKOCTH KOHTypa 
THOWCHHA CHrHaJl/IIyM pH 
[OCTOAHHOH aMIWIHTyWe YTreHepaluH. M3mepenxua mpopoqusucb B Oj,HOM 
[ TOM xe Noe Hy) Ha MpOTOHAX BOJI, B KOTOPOH JIA YMeHbIIeHHA BPeMeH pe- 
IakcallMH paCTBOPANOCb a3s0THOKHCIOe xeNe30. IIponsBeqeHue 7,7, Obivio 
»:10°° cex?, H AepHbI pesoHaHc Obl JaseK OT HacbILeCHHA JaxKe MpH CaMbIx 
JOJIBIUIMX @MKOCTAX. 

B Tex cilyyasdx, KOrla BpeMeHa pelaKCalWH BeJIMKH, MOXKHO YBeCIHYMBaTb 
YTHOWICHHe CHTHaJ/IIyM YMeHbUIeHHeM KOSPPpuUNeHTa OOpaTHOH cBa3H. Ma- 
‘CHMaJIbHOe 3HaYeHHe BeHYMHbI C/x onpesesaeTcA TpeOOBaHHeM ycTOHUMBOCTH 
IMIVIHMTY Ib reHepauu: p=(G — G,)/C>0. Orcioga nonyuaem, TO (C/*)max = 
= SQ/w ). Takum OO6pa30M, JIA NOJYYeHHA MAKCHMaJIbHOTO 3HaueHHA OTHO- 
NeCHHA CHrHaJ/IIyM, HY2XHO TIO BO3MO2KHOCTH YBeJIMYHBaTb KPYTH3HY JIAMIIbI 
{ OOpOTHOCTh KOHTYypa C TeM, YTOObI MOXKHO OblIO paOoTaTh MpH BO3MOXKHO 
JOIbIUHX 3HaYeHHAX C/x. 

Bpipaxato rmyOoxy1o OuarofapHoctb akag. II. JI. Kanuue 3a mocTosHHbIl 
iHTepec K paOore u C. IJ. Kamnte 3a Quckyccuw, 
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VWuctutyt dusnueckux mpodslem Iloctynus0 
Akajlemuu Hayk CCCP 10 VI 1958 
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Joxuayp Akagemuu Hayr CCCP 
1958. Tom 123, Ne 1 


BHO®H3HKA 


E. HW. KPHUEBCKAS u IP. Be KAMMTOHOBA 


BJIMAHWE PEHTTEHOBCKHX JIYYEM HA THCTAMHMHOMEKCHYECK YIO 
CNOCOBHOCTb TKAHEM 


(ITpedcmaeaeno akademuxom JI]. C. Ilmepr 1 VII 1958) 


XapakrTep cBxA3H THCTaMHHa B TKaHAX MHOTOOOpaseH HU elle He BIMOJIHe BbI- 
scHeH. [lomuMo nenTHaHOH CBA3H C TKaHeBbIMH Oe1KaMM THCTAaMHH MOXKET CBA- 
3bIBaTbCA C alberufaMu UW KeTOHaMH ('), a Tak2Ke C HYKJICHHOBbIMH, BbICOKOMOVIe- 
KYJAPHbIMA 2KMPHbIMM KUCOTaMH u sMNOMJamu (*). HanOoubuiee 3HayenHe 
uMeeT, I0-BHJMMOMY, COeOOpa3sHoe CoesqMHeHHe TucTaMHHa Cc TemlapHHom (°). 

BsBol\A 2%XHBOTHOMY MeYeHHbIM MO yruiepofy /-rucTHHH WIM WOOaBAA ero 
B ombirax in vitro k TKaHsM, I[elep (*,°) yOequTembHO NOKa3blBaeT, YTO 3Ha- 
YHTeIbHad YacTb OOpas0BaBlleroca C!*-rucTaMHHa CBA3bIBAeTCA TKAHAMH 2Ke- 
Jyika WU KHWeYHHKa HM KoOxell. 

Padoramu Ilappo u ero corpyauuKos (°~1!) ycraHOBJIeHO, 4YTO CbIBOpOTKa 
KPOBH 30pOBbIX JIOeH M HeKOTOPbIX BHJOB XKHBOTHBIX, OCOOCHHO MOPCKHX 
CBHHOK MH KDpbIC, OOaqaeT CHOCOOHOCTHIO CBA3bIBATb NOOaBJICHHbIM K Hel PucT 
aMHH. Y JIM, CTpaaloulux aeprHyecKuMH 3a00JleBAHHAMH, a TaK2XKe Y KDBIC, 
JIMMCHHBIX THNOH3a WIN HaMOVeYHHKOB, PHCTAMMHOMeKCHYeCKAaA CNOCOOHOCTS 
CbIBOPOTKH pe3kO MOJaBAetcaA. ABTOPbI NONaraloT, YTO OCMaOMeHUe FHCTaMHHO- 
Me€KCHYeCKOH CNOCOOHOCTH CbIBOPOTKH CBA3AHO C HapaCTaHHeM B Hell JlerkKO Qua 
JIM3Mpyloulero BeULECTBa, BO3MOXKHO KaJIHA, MpeNATCTBYIOMLeErO CBASbIBAHHK 
ructaMuHa. YTpayeHHy!0 THCTAMHMHOINeKCHYeCKYIO CIOCOOHOCTb CbIBOPOTKY 
yWaeTcA BOCCTaHOBMTb BBeJCHHeEM KOPTH30HA HJM Me30KCHKOPTHKOCTepHHa. 

YunTHIBaH BOSMOXHOCTh NMOpaxkeHuA pu OOyYeHHH runodpusapHoapena: 
JIOBOH CHCTeMbI, Mbl CUHTAJIH HHTePeCHbIM BbIACHHTb, He CBA3AHO JIM U3MeCHeHHE 
ypOBHaA cBoOO,HOrO THCTaMHHa B TKAaHAX HaOwofaBuleecH Hamu (17) nox Bana 
HH€M PeHTTeHOBCKHX JIyyeH C HapylieHHeM HX THCTaMHHONMeKCHYeCKOH CcMOCcO6: 
HOCTH. 


MeToywuKa 


Onpeheneuue ructTaMuHoNeKcHYecKoH cnocob 
HOCTH TkaHeH. [Be NapalembHble NpoObl TOHKOM3MeNbYeHHOH UM pacTep 
TOH CO CTeKJIOM TKAaHM SKCTparHpoBadHcb Ha by Boson (1 : 10). K ognolit u 
mpoO BoOaBiasoch 2 y rucramuHa Ha 100 mr TKaHu. Uepes 15 mun. npousBolM 
JIOCb OcaxkeHHe OelKOB OHUM OObemoM 10% TpHxJOpyKcycHOoli KUCMOTEI 
B o0eux mpoOax onmpeseiaiocb coxepxanue cBoOoqHOro ructamuHa. Tloka3a 
TeJIeEM THCTAMHHOMNEKCHYeCKOH CHOCOOHOCTH TKAHH Ciy2KWJIa pasHOCTb, BbIpa 
2KeHHadA B IpoOleHTax Me?Ky paCCUWTaHHbIM KOJIMYeCTBOM TucTaMMHa (rucTa 
MHH, COJlepxKallMiicA B TKAHH, + 27) H PakTHYeCKHM ero cOsepxaHHeM B UccIe 
AyemoH mpo6ée. 

Onpehenenue cBOOOAHOTO rucTtTaMHHa B TKAHAX 
CojlepykaHve THCTaMMHa B TKaHEBbIX SKCTPaKkTaX OMpeleA0Ch MpH MoOMOUL 
paspaOoTaHHOH HaMM MOAMuKalMM XpoMaTorpatbuyeckoro MerToa Yp6ax 1 
Kuckahp (1%), nospousioweH BbiyleiuT CBOOOLHBIT oT MpuMecelt ructamHH J 
ompefelIuTb ero KomMYeCTBeHHO. (TouHocTb Metoga -++-12%, uyBcTBHTeNbHOCTI 
0,25 y.) Uccnexqopanua npovu3sBoquanch cleqyiouluiM oOpasom: G6e36enKOBBII 
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MIbTpaT TKAHeBOTO 9KCTPakTa OOpadaTbIBasica NO MeTogy Bapcym u Tannym 
MoAuuKann Koga ("*). Tloyuenuprit cyxoit ocrarox mo_Beprasica u36upa- 
CIbHOM SKCTPakUMM X-OYTHJIOBLIM CIIMPTOM B pe3KO MWeTOUHOH cpene B IIpH- 
yrctBun Na3PO,, (1°); sto NosBomAIO OcBOGOAUTECH OT 97% comepxaerocs 
ACCIERYEMOM SKCTPakTe, ONpeleAeMOrO TOM %e WBeTHOH peakivelt ructu- 
uHa. JlabHelitee BbIeeHHe THCTaMHHA NpOHsBOAMIOCh IyTeM XpoMatorpa- 
MYCCKOPO pasleseHHA Ha OyMare BOCXOAIIMM MeTONOM (IIPpHMeHavacb se- 
unrpanckan Oymara 4 «M», npexsaputenbHo oOpaboTaHHad 10 CucakaHy 
esHHrep u mp. ('°)). B kauecrBe pa3qemuTeibHolt cmecu IIPUMeHsuch: 
-OyTaHO/l — ykKcycHas KucmoTa — Bona (4:1:5). Pasnenenue IPpOBORUIOC B. 
eueHie 2 uac. He MeHee 3 pas. Jia uccneqoBaHuA HaHocMOch O6BHIUHO 2 ma- 
AJWICNbHBIX MATHA. ONHO U3 HUX Mocde pasfeJIeHuA MpOABsANOcb, Apyroe 
OOTBETCTBCHHO ero Ry BbIpesaocb U sOMpoBanocb u3 6ymaru N/10 HCl. 
[pOABUTeJIeEM CILYKUI HaCbIMeHHEIt pacrsop NasCO3 u AHa30rupoBanuaa 
yibpanuopad KucNoTa (peakuua Ilayu). B smwate onpexenasoce cojlep- 
‘ane THCTaMUHa pH MOMOMIM TOM xe WBeTHOK peakunu Taysu. Konopumer- 
HpoBanne NpousBozu0ch B DIK mpu 3eMeHOM CBeTOWUJIbTpe B KIOBETAX Ha 
,2 MJ, (PUKCHPOBAHHBIX MIA YCHJCHUA MHTCHCHBHOCTH OKPacKH B Mpososb- 
OM HalipaBJieHun. 


Pe3syh@bTaTH uccweqoBanul 


1 Hanuuuve ructTamMunonekcuyueckon cnoco6Ho- 
TH TKAHeH HMCCIeELOBaOcb B (PU3HOOrMYeCKUX YCJIOBHAX Y KpbIC, MOp- 
‘HX CBHHOK H KpOJIMKOB. OnmpejleeHHa MpOu3BOAHIMCb B KOX%Ke  KHBOTA, 
TKaHAX MOUeK, NeveHH, JIErKUX, *%KeNyAKa H romoBHoro Mmosra. IlomyyeHHEIe 
IHHbIe MpHBeeHb! B Tad. |. 


| Ta6Oauna 1 


| 


[cTaMHHOMeKCH4eCKad CMOCOOHOCTh TKaHel pa3JIMYHbIX 2KHBOTHBIX 
(B MpOWeHTax CBASbIBAHHA THCTaMHHa) 


| Kowa Tlouk u Tlevenb YKeury LoK Jlerkue | Mosr 

yBICa 65.632) | 73-420 “e811.3 | 66-134 = 8243,5 
pcK. CBHHKa 56-44, 0 78+8,5 — — 81-+3,6 84+2 ,6 
ns 794+3,2 | 79+3,7 — 814+4,0 | 82+42,3 86-+3,7 


Kak puytno v3 JaHupix Ta6n. 1, Bce O6ceqOBaHHbIe HAMA TKAaHU pa3JIM4HbIX 
WUBOTHBIX OGJlaaloT 3HAYHTeIbHOM THCTaMMHOMeKCHYeCKOH CMOCOOHOCTbIO. 
4 UCKJIIOUCHHEM KOXKH, THCTAMMHONeEKCHYeCKAA CIOCOOHOCTb KOTOPOH Y MOPCKUX 
SMHHOK HW2Ke, YeM Y KPBIC M KPOJIMKOB, BAAOBOH cnelluuyHOcTH y OOceLOBaH- 
IX 2KHBOTHBIX He HaOJItOaJOcb. 
Mm BAUAHHMe peHTTEHOBCKHX AyYueH Ha THCTAMHHO- 
lekcuueckyw cnoco6HocTp Tkanedk. Mccreqopanua mposo- 
uch Ha Gebix Kpbicax. B onbire OObIHO COeCAHHAMUCh TKAHH OT 2 WIM 3 KH- 
THEIX. TakuM OOpa3oM, aHHas CepHsA ONbITOB MpoBesena Ha 72 Kpbicax. Vs3y- 
yIOCb BIIMAHME Ha THCTAMHHOMeKCHYeCKYIO CHOCOGHOCTh TKaHeH OAHOKpaTHOH 
“TaJIbHOH JO3bl peHTreHOBCKUX ye 800—1000 r. OOmyueHHe MpoUsBoOAMJOCb 
5u NOoMOMM 3-Tpy6ouHOro almapata'ipu MoutHOcTH o3bI 50 r/MuH. uM busbTpax 
5 Cun 0,75 Al. Uccaenopanuio nosBeprasica pa TKaHel, OOMaaloujAx pas- 
JUHOL PaMMOUVBCTBUTEIbHOCTHIO: KO*KAa, NOUKH, MeYeHb HM MOS. OnpeweleHus 
JON3BOLMIUCb B paHHHe CpOKH, T. e. yepes 5 MMH. Nocse OOMyYeHHA M Ha 
ICOTe pasBHTHA JIyYeBOrO MOparkeHHA, Ha 3 uM 4 CYTKH, T. €. B OObIGHBIN JeHb 
(6enu 2KuBOTHOrO. TlomyueHHble JaHHble MpHBeeHb! B Ta. 2. 

Kak BUHO H3 MIpHBeCeCHHBIX JaHHbIX, OJHOKpaTHOe OOsyyeHHe JleTaJIbHOK 
301 PeCHTTeHOBCKUX sYyUeH PeskKO MOMaBAHeT PHCTAMMHOMCKCHUECK IO cmoco6- 
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Ta6nnua 2 


BuuaHve peHTreHOBCKUX Jyyel Ha rucTaMMHOMeKcuyecKyiO CMHOCOOHOCT TKaHeH 
(B IIpoleHTaxX CBASbIBAHHA THCTaMHHAa) 


Tuctamuponekcnuueckad CHOCOOHOCTb 


CoctosHue %*XHBOTHOrO Yucno OMbITOB 


KOKA TlOUKH nmeueHb mMosr 


fHopma 14 65+3,2 73+2,0 81+1,3 8443 ,5 
{locue o6nyuenna ; we 
yepes 5 MHH. 9 36-43 , 2 90+3,95 78+1, +3,3 
sae 34 cyt: 10 27-+1,6 46+2,1 79+2,6 48-+4,7 


HOCTb KOXM, TKaHH MOueK HM Mosra. TucTaMMHOMeKCH4eCKad CHOCOOHOCTE Meve- 
HM B JaHHbIX YCJIOBHAX OMbITa He HapylWaeTcaA. Dex oO1yyeun A TIpOABIAeTCA 
OUeHb ObICTpO, HavOobuIMH CABUr HaGOAaeTcA yxKe Yepes 5 MUH. NOCe BO3- 
nelicraus. B JaibHeluiem Mepe rHOembiO 2%kMBOTHOFO THCTaMMHONeKCHUeCKaA 
CNOcOOHOCTb TKaHel ele Ooulee NOLaBAeTCA. | 

ConocTaBsleHve MOJIYYeHHBIX JAHHBIX C pe3yJIbTAaTaMH HalMX MCCeOBaHHH, 
KACAIOWMXCA BJIMAHHA PeCHTTeHOBCKHX Jlyyell Ha YpOBeHb CBOOOAHOrO rHucTaMH- 
Ha B TKaHAX (Ta6m. 3), MO3BOAeT BHIABHTb 3alMTHY!IO pOJIb PHCTAMHHOMeKCHH . 


> 


Ta6nauua 3 


BausHHe peHTTeHOBCKHX JIyuelH Ha ypOBCHb CBOOOHOTO THCTaMHHa B TKaHSAX 
(B y Ha 1 r TKaHH) 


CojfepxaHue cBoOoAHOrO rHucTaMHHa 


CocTosAHHe *XHBOTHOTO Uvcao ONbITOB 


KOKa TIO“UKH TIeuveHb MOSr 
Hopma 28 12,0-40,5 3,7-+0,1 4,0+0,4 2,3+0,2 | 
flocne o6s1yueHua 
yepe3 0 MHH. 34 49,0-+1,1 5,0-+0,2 4,5+0,3 41,8+0,3 | 
yepe3 3—4 cyt. | 20 6,9+0,1 | 4,440,6 59,2+0,4 1,9+-1,0 


Kak BHJHO H3 JaHHbIX TaO. 3, MEKY H3MeHEHHeEM YpOBHA CBOOOMHOrO rH 
CTaMHHa B TKaHAX HW UX PACTAMMHOMeKCHYeCKOH CMOCOOHOCTHIOHMEETCH BbIParKeH 
Had NpHuMHHO-CyleACTBeHHaA 3aBHCHMOCTb. Tak, OTMeyaeMoe yrKe Yepes 5 MHE 
mocyie OOJYYeHHA 3HAYHTeIbHOe HapacTaHve cBOOOHOrO PHCTaMuHa B TKaHl 
moueK WH OCOOeHHO B KOKE MOXKET ObITb CIENCTBHeM YrHeETeHHA UX TuCTaMHHO 
MeKCHYeCKOH CNOCOOHOCTH, Y2Ke Pe3KO BbIPaxKeHHOM B 3TOT Mepuoy. 

Takxe MoTBepxaeT Ha/IM4He ITOH 3aBHCHMOCTH H OTCYTCTBHE CYLeCTBeH 
HbIX CJ\BHTOB IIpH OO1YYeHHU Kak B YPOBHe CBOOOAHOTO FuCTaMHHa B TKaHH Meye 
HH, TaK MW B ee rHCT€AMHHOMeKCHYECKOH CHOCOOHOCTH. | 

Peskoe yrHeTeHve THCTaMHHONMeKCHYeCKOM CNOCOGHOCTH TKAHH MO3ra TOCA 
OOYYeHHA, HE COMPOBOXaeMoe, ONHAKO, CKOMbKO-HHOY Ab CYLIECTBCHHBIM CBHI 
fOM YpOBHA CBOOOAHOrO FHCTaMHHa, 3aCTaBJIAeT MpeMNOMOKUT BO3MOXKHOCT 
yuacTHA B JaHHOM Mpollecce Apyrux, HelopaxaeMbIx OGJyYeHHeM, 3alMTHbI 
MeXaHH3MOB. OJHHM H3 HUX MOX*KeT ObITb THCTAaMHHa3a, AKTHBHOCTH KOTOpOH 1 
HaluHM TpeABapHTeJIbHbIM JaHHbIM NO, BAMAHHeM OOJYYCHHA B TKaHH MO3- 
pe3ko Bospactaer. Ilo-ByquMomy, TeM 2K€ MCXAHH3MOM MO2XKHO OObACHUTD UH CHH 
XKCHHE YPOBHA CBOOOAHOTO THCTaMHHAa B TKAaHM WOYeK M KOK, HaGIOJaemoe 
HECMOTPA Ha pe3KO NOJaBJIEHHY!O THCTAMMHONeKCHYeCKYIO CHOCOOHOCTS TKaHel| 
B TIpeXCMepTHbIit mepHod. | 
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BBBOZ BI 


1. TucTtamunonekcuyeckoli cmocoOHOcTBIO OG6/1aqaloT MOMHMO KpOBM Hi Apy- 
cHe TKAHH %KHBOTHBIX. 

2. JlyueBoe nopaxeHve BBISbIBaeT ObICTpOe H 3HAYHTeIbHOe nOaBeHHe 
*HCTaMMHOMeKchyecKOH CMOCOOHOCTH TKaHel. 

3. Tuctamunonmekcuyeckad cmocoOHOcTb TKaHell ABIAeTCA, HeCOMHeHHO, 
HUM U3 3alljHTHbIX M€XaHH3MOB, peryJIMpYIOUlUX YPOBeHb CBOOOAHOrO rucTa- 
“HHA B OpraHH3Me. 


| Muctutyt Ovosormueckol u3snKu TJoctynuso 


Axkayemuu HaykK CCCP 27 VI 1958 
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TEXHHYECKAA PHSHKA 
Bb. H. BOJITAKC, B. T. MJIAUEHOB u E. B. CEMEHOB 


O KOIPONLMEHTE MOPJIOWEHHA y-JIYUEM Co% 
B NOJTYNPOBOJHMK AX 


(IIpedcmaeaneno axademuxom A. &. Hoppe 25 V 1958) 


I]pumenenne Y-aKTHBHBIX H3OTONOB AIX 3aay UCCeOBAaHHA PU3HKO-XHMH- | 
YeCKHX CBOMCTB MOJYMPOBOAHUKOB HM CO3aHHA CMellMaJIbHbIX MOJYMpOBOAHH- | 
KOBBIX HpHOOpoB BbISBaIO B NMOcMeAHeEe BPeMA HEOOXOJUMOCTh TOUHOTO 3KCHe- | 
PUMeHTa/IbHOFO ONpesenenuA KOsPpUUMeHTa MOrMOMeHHA Y-syUeH B STUX BeLe- 
cTpax. B HacTOAMeM COOOMIeCHHM H3JlaraloTCA pe3YJIbTaTbl H3MepeHHH KOap- 
tbuuMeHTOB normomeHua y-myueli Co (Ey, = 1,17 Mss, Ey, = 1,383 Mop) 
B H€KOTOPBIX MOJYMPOBOLHHKOBbIX MaTepHaslax pasJIMYHOH CTeMeHH YHCTOTHI U4 
pasmMuHOH MO,uduKalMu (ceneH). IIpu- 
BOAATCH TakxKe pe3yJIbTaTLI H3MepeHuk 
KOSPHUMEHTOB MOPOUWLeCHHA B HeKOTOPBIX 
metanmax (Al, Zn, Pb), nmpeanpuHatprx 
HaMH PlaBHbIM O6pa3oM C LWeIbIO IpOBepKk 
9KCIepHMeHTaJIbHOH MeTOQHKH. 

TouHocTb M3MepeHHH KoadpPpulHeHTOB 
NOTIOULeHHA Y-yueH, KaK M3BeCTHO, B 
CHJIbHOH CTeMeHH 3aBHCHT OT TULaTesIbHO- 


12 i ean 5, 


Puc. 1. CxemaTuueckoe yctpolicTBo yctTa- 
HOBKH JWI M38MepeHHA KOS@PUUMeEHTOB 
NOrOWeHHA  —-Y-JIy uel. J—cuetunk, 
2—aMOMMHHeBLIM (puIbTp, 3—kosIMMa- 
Top, #—norsoTutenb, 5 — o6orpesa- 
Telb, 6 — koOuuMaTOp, 7 — CMeHHBIIi 
KOHTeHHep Cc paMOaKTHBHbIM H380TOMOM 


CTH KOJWIMMaluH Wy4ka Cc Webio mpelo- 
XpaHeHHA CuYeTUHKA OT NOMalaHua pacce- 
AHHOH pafMalluH. ITO Hu OblwIO yuTeHO B 
HCHOJIb3OBaHHOH HaMH YCTaHOBKe, CXeMa- | 
THYECKOE YCTPOHCTBO KOTOPOH u3s06paxe- | 
HO Ha puc. 1. McrounuK Co% (~1 mCu) 
ObWI NOMeICH B CIeWHasIbHbIH KOHTeliHep 


Ha pacctosHuH 200 mM oT cyeTuHka Hu 70 MM oT noramoTuTemsa. JloctTa- 
TOUHO y3kax Web (3 MM) HM TOJICTad CBHHUOBaH 3alluta (Bce ycTpoficTBO JoNOMI- 
HHT€IbHO NOMelLaIOCb B CBHHILOBbIM JOMMK) OOecNeyHBaJIM NOCcTaTOUHY!O Tpellu- | 
3HOHHOCTb M3MepeHuh. HanexkuoctTb Halleli alimapaTypbI M MeTOAUKM U3MepeHnit 


IAG aemica 4 


ConocTaBjleHve NOJYYeHHEIX KOSPPuUHeHTOB NormomeHnsa y-styuel Co zna Al u Pb 
C JaHHBIMH Wpyrux aBTopoB 


p, cm? 
No oOpaszia me rea p, CM? 10 JHT. ZaHHbIM Pasuyoctb, % 
padorbi 
7 Al 0, 1435 0,15 (4), —3,5(2 
8 Al 051440 \ 0, 1485 (1), 0,1485 () { cgay MeO a 
a 2s 0 ,6210 —3,4(1), —3,3 (2), — 3 
ey oon \o,6426 (1), 06420 2), 0,5250 e{ a4 sy’ mor a ae 3 
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[pOBepsJlach Ha aJIOMMHHH M CBHHIe, KOTOpble AOCTaTOUHO xOpOlo H3y4eHED 
)AOM aBTopoB (8), 

M3 pesysbTaTOB 9THX M3MepeHHH, TIPHBeeHHEIX B Ta6m. 1, BHAHO, uTO 
fAKCHMAJIbHOe PaCXOKMeHHe HalMX Pe3yJIbTATOB C JaHHbIMH Apyrux aBrTopos. 
ie mpeBocxomuT 3,5%. 


TaOuuna 2 
Kos punnerta: Norsonjenua y-syueit Co® B uccaeqoBaHHBIxX BeLLecTBaXx IIpH KOMHaTHOI 
TemnepaType 
Koad. moro. 2, cm~} 
ree eomuccrainetcroca, cus ae se % 
Halil. BbIU. ¢ 

Ge n 1,4-1038 0,239 —13,4 

Ze n Seren KG 0,244 —11,7 
Je p 2,4-1015 nea OF237 0,276 14 

ze n 1,3-1014 Omed —16,3 

Ge n 7,3- 1018 0,234 —15,2 
Si p 2,0-1015 il 0,107 4 —20 

Si D 1/2.40 | 42,88 0,109 \ 0, 134 —18,6 
Se amopu. p = Aes) 0,165 0,210 —21 

Se Kpucr. p — 4,727 0,195 0,235 —12,7 
e 2,0- 1026 0,289 : =6 
: ‘ 277.4017 \ 6,297 02289 \ Us OE Ag 

bTe p 3,0-1018 8,40 0,386 0,441 —12,5. 
dSb n ~1018 6,89 0,273 0,346 hl 
| — — elk 0,144 0,147 2 
b = = 1A 0,621 0,664 6 
n — — Ha(l 0,349 0,368 —d 


B ta6a. 2 IipHBOZATCA NOJYYeHHbIe HAMM 3HaveHHA KOS:PHIUHeEHTOB MOr0- 
IeHHA Y-Tyyelt Co® B uccIeqOBaHHBbIX BelllecTBax. CTeleHb YHCTOTbI MaTepHasia 
XapaKkTepH3yeTCA KOHIeCHTpallMeH HOocuTereH Toka. IIpHBeweHHble B TaOmHILe 
3HaueHua WOTHOCTH Se, Te, PbTe u 
CdSb 6pm nowyueHbl CielvaJIbHbIMH 
IpeUM3HOHHbIMH U3MepeHHAMH  B 
JleHuurpaycKOM TeXHOJIOrH4YeCKOM 
AucTUTyTe. B Ta6luke MpHBOAATcs 
3bIUMCJIeCHHbIC HAMM 3HaYeHHA KOap- 
pPuUMeHTOB NMOrIoUleHHA HM pasHOcTH 
M@xK Ly U3MepCHHbIMH HW BBIUMCJeHHEI- 
MM 3HayeHHAMH (B %). 040 : 
nk canoe 5 EGS Gee eo 0 0SCSC« OO *C 
4bIX BellecTBaxX Mpolecc MOrMOWe- pyc. 2. Kostpunuertsr Mortouenua y-syueli 
dHA MOUTH IWOJIHOCTbIO o6ycJIOBJIeH Co®° p amIOMHHHH WM CBHMHIe Up pasJIM4HbIx 
XOMIITOHOBCKHM pacceaHHemM. “orTo- 3HaveHMAX TeMIepaTypbl OOpasloB 
IeEKTpuyecKkoe NOrioweHHe AA : 

JOJIbINMHCTBA TIPHBeeHHbIX OOpasOB He MpeBOCXOAMT 1%. Vicksro4uennem 
ABIAIOTCA OOpasubt Te, Pb, PbTe, B KoTopbIx ova WWanseMugiyE este m10- 
“JIOULCHUA COCTABAAeT COOTBETCTBeEHHO ~8, ~25 ~15%. I]puBeqeHHbie B 
raOiMie 3HAYCHHA Beye Uxomn + Uoor BbIYMCIeHbI MO OOBIYHBIM cbopMylam 
reOpHu MOrOULeHHA Y-J1yueli B BelllecTBe (ie : 

ConocTaBJleHHe H3MepeHHbIX 3HaqeHHlt KOSPPHUMEHTOB MOTIOWLCHUA C BbI 
YACJICHHbIMH WOKa3biBaeT, UTO WIA NMOJLYUIPOBOAHHKOB xXapakTepHO OouIbuee 
yacxorKeHHe c TeopHell, veM Jud MeTam0B. HaOmiofaetcx TakaKe So donner 
<ooppunuenta MOriouenuA OT HasMYHA HHYTOARKHO MaJIbIX a as : 
TpuMeceli B HCCeOBaHHEIX NOMYNPOBOAHUKAaX, a ANA cemeHa —~ OF cTpykTyp 


MolMduKalnn) COpasita. 


(Gna Al) es, 


= 
3 


SPPUUUEHIT HOENOWLEH 
(nA Pb) 


KOSGPDUUEHIT NOZNOWCHUA Je 
g, 
Ko 


~] 


Ww 


TlonynpoBoyHukKH OTWHYAaIOTCA OT METAaJJIOB TlaBHbIM OOpa30M 3HaueHHeM 
KOHIeHTpallun CBOOOAHBIX HOCHTeeH TOKa. C Apyrol CTOpOHbI, IpHMecH MIpH- 
BOAT K YBIMYCHHIO KOHMEHTPpaluH CBOOOAHBIX HOCHTeeH TOKAa B NOJYMpOBOon- 
HuKkax. [losToMy MOxKHO ObilO TIpeANOMOKUTL, YTO YTOT (PakTOp (XOTA B TeOpHu 
KOMIITOHOBCKOFO pacceAHHA Y-syyeH WpeHeOperawoT CBA3bIO 3JIEKTPOHOB BepXx- 
HHX O6OO04eK ATOMOB) MOXKET HECKOJbKO BHAT Ha KOS*PPMUMEHT MOTOMLeHHA 
y-nyueli B nomynpoBoszunkax. Jlis Toro YTOObI NpOBepHTb STO MpeAMOMOREHHE, 
HaMH ObWIH MpeMpHHATbI H3Me- 
peHHa KoadpPHUNeHTOB MOroLye- 
HHA Y-yyeH B MO yNpOBOHuKaXx 


WeHTpalluu HOcuTeleH TOKa. YBe- 
JIMYeHHe KOHILCHTPalluH HOCHTeeH 
TOKa B IMOJIYMpOBOMHHKaX, Kak 
M3BeCTHO, MO*KeT ObITb JOCTHT- 
HYTO HarpeBoM, 4TO H OblwIO HC- 
MOb30BaHO B  HallMX OMbiTaXx. 
C MOMOMIbIO HarpeBaTeA, BMOH- 
THPpOBaHHOrO B yCTaHOBKy (cM. 
puc. 1), uccmeqyemple oOpas3iibl 


Xs 


S 


Koappuguexn NO2NOUEKUA fe 


lepaTypbl B HHTepBase 20—400°, 
MW 3aTeM TIpH KaxwkOH Temmepaty- 
pe H3MepsAVICA KOSPUUMeHT TO- 
romuenua y-syue. Ilpeqspapu- 
TeJIbHO MbI YOeQWJIHCb, 4TO CueT- 
OB AG Fe 4HK IIPH 9TOM He HarpeBaeTcA HU 


S 
Ss 


S 


NpH pa3JIMUHbIX 3SHAYCHHAX KOH- 


HarpeBaJIWcb JO 3afaHHOH TeM- — 


HaJIWuve HarpeBaTeJI A COBCPINeCHHO 


Pols = So a pea NOMiouleHuA We BHAeT Ha ero pa6ory. To 
~yY -JIy dew H H Hu 
repuanalienpenkanty Fein upanepatanvedst de TOT OD BRAC Te eae 
pa3ioB HHAMH Koa*pPuUMeHTOB MOTJIOMLe- 
HHA aJIIOMHHHA HW CBHHIa, BBI- 
NIOJIHCHHBIMH B 3TOM Ke HHTepBale Temilepatyp (puc. 2). 

TemnepatypHble H3MepeHHA KOSPPHUHEHTOB NMOrOMeHHA yY-sTysel ObwIn 
BbINOJIHEHbI HAMM Ha psijle oOpaslloB repMaHusa, KPeMHHA H Tesypa pasviu4- 
‘HOW CTeNMeHH YMCTOTHI H pa3vIMuHOrO . ; 
XapakTepa MpoBogumocTH. OHoBpe- 4260 ale: 
Me€HHO Ha 9THX Ke OOpa3silax H3Me- = 19 
pavica addpexT Xomia wu onpezems- 
JIOCb HW3Me€He€HHe KOHIeHTpalluH HO- 
‘cHTeleH TOKa B  TeMlepaTypHOM 
HHTepBasle HUccaeOBaHHA. Pesyub- 
TaTbI STHX HCCIeOBaHHH, KOTOpbIe 
WJJIOCTpHpyloTcA JBYMA THIMMYHbIMA 
rpadukamu (puc.3 u 4), OHO3HaYHO 
noKa3aJH, YTO KOSpPuUMeHT NOrio- 
WeHHA y-syueH Co® B ucceqOBaH- 0 CC 0 20 20 4 


Ka 


Konuexmpayun nocumene mo, 


= 
Ss 
& 


HosgpepuuueHin noenoujeHuAn 
S 
8 


HbIX NOJYNPOBOAHHKaX YBeIMYHBaeT- pyc. 4. Kospuunent mornomenus y-syueli | 
‘CA TlapaJIJIeJIbHO POCTY KOHICHTpa- Co® 8B oOpasie repmanua n-TuNa (n=1-108 | 


UHH CBOGOJHBIX HOCHTeeli ToKa. [cm~*]) co cma6o Mensiomelica Kony eHTpannei 

Ja Tex O6pasos, y KOTOPLIX KOH- "OCHTeTeli ToKa Mp pasmmunbix sHayeHHAx TeM- 
: o Tlepatypbl oOpasioB 

WeHTpalua CBOOOJIHBIX HOCHTeJIeH 

TOKAa B HCCUCJOBAHHOM HHTepBale 

TemllepaTyp He H3MeHsAeTCA (OONbIMaH KOHIWeHTpaluA MpHMeceli), ocTaeTca m0- 

‘CTOAHHBIM H KoOaduUveHT Normomenua y-syuelt. [Ipu stom o6pamaer na ce6a 


BHHMaHHe CJleyIOulMH cbakT: B MpMMecHbIX OOpasiax KosdPuMNeHTOB mMorso- | 


UlCHHA MeHbIUe, YEM B OOpasllax C COOCTBeEHHOM MpOBOAMMOCTbIO pH Tor 
*Ke KOHICHTpalluH. 


tad 
/ 
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AvalOrMuHast 3aBHCHMOCTh KOSPpHUMeHTa NOPOMeHHA OT KOHIeHTpalluH 
eBOOOJHHIX HOCHTesleH TOKA B NOJYNPOBOAHHKaX Oba NOyyeHa HAMM HB CuY- 
yae, KOrla HCTOUHHKOM Y-JIyueH CclyxKu H30TON Sn!}%, 

Ilonyuyennple HaMH JlaHHble O 3aBHCHMOcCTH KOSdbulneHTa mNormoujeHus 
Y-lyyeH OT KOHI,eHTpalluH CBOOOAHBIX HOCHTeel TOKa B MOJYMpOBOAHNKaX He 
corlacyloTcH C COBpeMeHHOM TeOpvel KOMIMTOHOBCKOrO paccesxHHA, B KOTOpPOH 
TipeneOperaloT CBA3bIO BJICKTPOHOB B J/IEKTPOHHBIX OOOMOUKAaX aTomoB. [JoaTo- 
MY IIpeACTaBsIAeTCA WeecooOpa3sHbIM NOABeprHYTb 9TH PeSYJIbTAaTbI TWaTeIbHO- 
MYy TeOpeTHYeCKOMY aHaJH3y. 

Tlonbsyemca clyyaeM BbIpasHTb OaroqapHocTb B. A. CoxomnosBol, upunn- 
MaBllel yuacTHe B H3MepeHHAX. 


MucrutyT MosympoBoqHHKoB Ilocrynuuo 
Akagemuu HaykK CCCP 19 V 1958 


UWHMTHPOBAHHAS JIMNTEPATYPA 


SO ent ez, beat al Som Ouk dentro tO Phys.) ReVen180,°290) (U952)sees- GD» a= 
MaEsiS'O ll, wn. E vias, Phys) Reve, 815 404 (1951). 2) Je Go mk ekt oP livded: Phys: 
Rev., 66, 227 (1944). * OxcnepumMentaibHax aqepHaa dusuKka, VJI, 1955, crp. 257 
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TEXHHYECKAA PH3HKA 


K. K. COH4UWK 


TEMMEPATYPHAS 3ABHCHMOCTb 3ANA3A bIBAHHA PASPAA 
B KAMEHHOM COJIM 


(ITpedcmaeneno axademukom B. J, Kysneyoseim 19 VI 1958) 


VccnelopaHuA 3alla3qbiBaHiA paspaya B TBepfbIX JMIJIeKTpHKax tUpej- 
CTaBsIAIOT HHTepec C TEXHHYeCKOH HM (U3H4eCKOM CTOPOHEI, HO, BBUAY 9KCIepH- 
MeHTAJIbHbIX 3aTPYAHeHHM, HeMHOFOUHCJIeHHbI WH ameKo HefocraTouHBl. Mu- 
TepeCHO HCCIeEMOBaTb 3alla3bIBaHHe paspxAa Mp BbICOKHX HM HH3KHX TeMIlepa- 
TYpaxX, Tak KaK B TaKHX YCJIOBMAX MOFYT HaXOMMTbCA MMBIeKTPHKM Mp 9KC- 
WuyaTalun pasMYHbIX M30JIAMMOHHBIX KOHCTpykuMH. B aureparype 9TOT Bo- 
—poc mourn He paccmarpyBaucs (*, 

Mopr uecieqoBan 3ama3yqbiBanuve pa3spxyxa B MOJeJIbHOM JHOJIEKTPHKe— Ka- 
MeHHOMi COJIM — B 3a€BHCHMOCTH OT BeJIHUMHbI IIpHJIOXKeHHOTO HallpsAxKeHHA pH 
remmepatypax —70; 20; 140° B oAHOpOAHOM MH HeOAHOPOAHOM 93/eKTpHYeCKUX 

NOIAX pH BOSLeHCTBHH OMMHOUHBIX IIpsA- 

toan’ 0 “cek, ; MOYTOJIbHbIX MMIIYJIbCOB HallpAxKeHHA C 

ee aMIIuTyqOH 20 30 KB H JWIHTebHOCTHIO 

eee e425 cppouta (2-3) - 10-8 cex. J]na perucrpa- 

gers WMH UMIMYJIbCOB IIPHMeHAJICH  BbICOKO- 

BOJIbTHDIM 2JIEKTPOHHbIN  oclusviorpad. 

TommuHa oOpa3oB WIA mpo6osx B OHO- 

5 poquHom noe d = 0,2 MM, a B HeOAHOpo- 

“80 0 80 60 °C Hom d = 0,25 MM. OekTpowamu CILyxKHIO 

Puc.1. 3apucuMocTb BpeMeHH 3anasybiBa~ OJIOBO, HaHeECeHHOe Ha OOpas3iibl ucnape- 

HUA paspAjla B KAMeHHOM COJIM OT TeMle- wWyeM B BakyyMe. I[Ipo6oi pu = 

Dany pels CHOMPRE EEE. OAHODOL” © TiponeBOMMical EB OeHsnhee ta mpu 20 u 

Hoe Nove, MyHKTHpHble —- HEOAHOPOHOe [40 = BT aHc(po MATODHOM M o Ul ; 

Towle Pp Pp P acu epe 

HalpaxKenne B Ha OOpaslle NOACUMTHIBAIOCh 

KaK OTHOMeHHe AMIWIHTY bl IpAMOYTOJIbHO- 

ro MMMyJibca HalpsxeHua U kK crTaTHyuecKOMy MmpoOuBHOMYy HalipsxKeHHIO 

Ucr (8 = U/U-r). Bpema 3ana3biBaHud onpeyeismoch m0 OCIUHJIJIOrpaMMaM 

MmpoOox Kak BpeMA, MpoTeKilee C MOMeHTa, KOra HalpsAxKeHHe Ha OOpasite 

qocruro 3HayeHHa Us, AO Mpo6oa, coorBercrBylouero pesKomMy  ciajly 

HanpaxkeHua. Vamepenupie gua 10+20 o6pasion Bpemena 3ana3qbiBaHHa 

CTaTHCTH4eCKH OOpabaTbIBaINCh MH OlpeseAOCb cpeqHee BpeMaA 3alra3- 
WbIBaHHA tyan (°). 

Ha puc. | mMpeqcrapjieHa 3aBHCHMOCTb BpeMeHH 3ala3qbIBAaHHA paspsifa 
B oOpasiax NaCl or remneparyppi quan B = 1,15 u 8 = 1,25. U3 pucyuxKa Bure 
HO, YTO BpeMA Salla3AbIBAaHHA pa3spsaa KaK B OJHOPOJHOM, Tak HM B HeEOMHOpOs- 
HOM lIOJle YMeHblilaeTca C YBeJIMYeHHeM NMepeHalpsAxKeHuA (TO xe HMeeT MeECTO 
pH mpo6oe Bo3pyxa (4, °*)). 

YMeHbiuleHue ftza, C YBeIMYeHHeM 6B B KaMe€HHOM COJIM MMeeT MeCTO Kak Ipu 
HU3KUX, TaK M Mp BbICOKHX TeMllepaTypax. Kpome Toro, mp aHHOM MepeHa- 
IpsOKeHHH HaOIOaeTCH yBeMYeHHe BPeMeHH 3aMla3{bIBaHUA paspsAya c pocTomM 
TemiepaTypbl. C TMOBbILMeHHeM TeMMepaTypbl YCHJIMBaIOTCA TeMJOBbIe Kose- 
OaHHA MOHOB, OTUerO B3aTPYAHAeTCH MpOABHKeHHe MAaBHHbI 3JIEKTPOHOB Hi 
76 
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YMeHbINAeTCA CKOPOCTb paspsa. Masbie BpeMeHa pasBuTna paspafla, NopayKa 
10~’--10°* cex., CBHeTeIbCTBYIOT O TOM, YTO aueKTPHYecKUli Mpo6oli KameH- 
Holi ConH B HCCJIe4OBaHHOM WHTepBasle TemMilepaTyp HMeeT IIeCKTPOHHBIM xXa- 
pakTep. 

Bpipaxaio OjarogapHocth mpod. A. A. Bopo6besy 3a uHTepec K paGore 
H pA WeHHbIX ykKa3aHHil. 


TomMcKHH NoOJIMTeXHHYeCKHH WHCTHTYT Tloctynuso 
um. C. M. Kuposa 12 VI 1958 


HMTMPOBAHHAA JIMTEPATYPA 


SS Yemen ties Das ttt t abd lusts Eecth. Ene. Japanhes4. 2.150) (L954)e08 4) ReaGio- 
oper, D.T.Grossart, Pros. Phys. Soc., 69, 444B; 1351 (1956). °K. K.Couunk, 
Mise. Bbicl. yy. 3apey., Dusuka, 2, 2 (1958). 4 Texnuka sbicokux Hanpaxkenni, 4. 1, M.—JI., 
W951. °° A. 3. 9deHnA eB, KT®, 27, 5, 101091957). 
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KPHCTAJIJOLPA®HA 


H. M. PYMAHOBA u [. ®. BOJIOQMHA 


KPUCTAJIJIMYECKAA CTPYKTYPA HATPOXAJIBUUATA 
NaCu,(OH)[SO,],-H,0 = Na[SO,].[Cu,,0H,H,0] 
(IIpedcmaeaeno akademuxom H. B. Beaoeom 20 VI 1958) 


Hatpoxa/IbuuT BiepBble ObuI OmMcaH B 1908 r. Ilamauem uw Yoppexom (},”). 
B 1939 r. Ilanau omyOmuKoBas HOBbIe JaHHble M0 HaTpoxasbunTy (?), yKasaB 
Ha OWMOKH, CielaHHble B Ipesbiyuux padotax. Tak, paHee cooQmaBulasaca 
BeIM4HHa yembHOrO Beca 2,33 r/cm3(") (2,83 r/cm?(?)), mpH Oouee THLaTeJIbHOM 
ONpeleeHHH OKa3aslacb paBHol (3,49-+-0,02 r/c 3 (3)). Bropas ommmOKa Kaca- 
JlaCb XHMMY¥eCKOH COpMyJIbI MHHEepasia: Mp MpaBHJIbHOM XHMHMYECKOM aHaJIH3e 
B (1) omm6ouHO aHoO Bbipaxkenue NazSOa -Cua(OH)2[SOa le -2H2O; uctuHHaa 
dbopmyma NazSOa -Cus(OH)2[SO4]3 -2H20 mpupegena B (7,3). B page cnpaBou- 
HHKOB (POpMYysJla HaTpOXaJIbUlMTa TakxKe TpeOyerT ucnpaBseHnui: B (*,°) aerTcsa 
BbIpamxenue NaCu(OH)SO.-H.O, 8B (°,7) Bprpaxkenne NaCu(OH)[SOa]e -H20. 

Ileppoe peHTreHorpaduyeckoe UccleqOBaHHe HAaTpOXaJIbIWTa BbINOJIHEHO 
Puumouyom (°), KOTOpHIH asl NMapaMeTpbl QICMeHTapHOH sAYeHKH, IPHBOAMMbIe 
BO BCe€X MH3BeCTHBIX clpaBouHukax: a = 8,74A, 6 = 6,15A,c = 6,534, 
8 = 118°42,5’. Stu pesymbTaTbHI He corsacyloTca C HalJeHHbIMH TOHHOMeTPH- 
yeCKH OTHOWeHHAMH OoceH @:60:c = 1,423 :1:1,214 mpn 8B = 118°42,5’ 
(1,7,°); Bbrrekarolujad H3 OTHOIWIeHHH BeIMYHHAC = 7 46 IN 

O6beKTOM Halllero UCCIeLOBaHHA ObWIH KPHCTaJJIbI U3 YHJIMHCKOTO MeCTO- 
powxyeHua UyKukamata. Ha Mo-u3inyyeHuw CHHMaJIMCb PeHTTeHOrpaMMbl Bpa- 
WleCHHA BOKpyr a, Duc, a TakxKe PeHTTEHTOHHOMETPHYECKHE Pa3sBePTKH CJIOEBbIX 
(0, 1, 2) HHH BpalweHua BOKpyr au b. Kpome Toro, Ha Cu-H3u1y4eHHH Oblia 10- 
JiyueHa HYJleBad pa3sBepTKa BpalleHuaA BoKpyr 0. Jia onpeweneHHA HHTCHCHB- 
HOCTeH pecbleKCOB HCHOMb30BasICA (boTOrpaduyecKuli MeTOA «KpaTHbIX MJICHOK»; 
OleHKa MpOBOMMIAaCh BH3YaJIbHO C MOMOU{bIO WKaJIbI MOVepHeHHA. Halienupie 
TlapaMeTpbl MOHOKJIMHHOH syueikH @ = 8,75 A, b6=6,16 A, c=7,44 A, 
8 = 118°40’ xopomo cormacytoTcad c JaHHbIMM ONTHYeCKO roHHOoMerpuu (23), 
Bemuuna C OKa3bIBaeTCA Pe3KO OTJHYHOH OT coobMeHHOH PuuMonyoM; ero 3Ha- | 
yeHne 6,53 A COOTBETCTBY€T MeXKIWIOCKOCTHOMY PpacCTOAHHIO doo1 = c sing. 
B suleMeHTapHoH sAuelike (V = 351 A*) cogqepxaTca ZBe PopMysIbHbIE enutHHt | 
NaCu2(OH)[SOa],-H20. 

Ilo aHanu3y moracaHHli BO3MO2%xKHbI TPH MOHOKJIMHHBIX MpOCTpaHCTBeHHbIX 
rpynnn: C2, Cm u C2/m. Jlanupie ontuyueckoli ronvometpuu (1%) yKasbiBalor Ha 
HaJIWuHe IeHTpa CHMMETPHH, Kak HM H3MepeHHA MbesoadppekTa, KOTOpble Mav 
OTPHWaTeIbHbId pesyibTaT. Ilostomy 3a mpocTpaHCTBeHHy!O TpynMy MOxKHO 
MpHuAts C2/m = C3, 

Paciuposka CTpYKTYPbl OCYWeCTBAAaCb METOAOM TAXKEOFO ATOMA, POJIb 
KoTOporo urpaer Cu. Ha pentreHorpaMMax BpallleHHa BOKpyr @ ub MHTeHCHB- 
HOCTH H€YCTHBIX CJIOCBBIX JIMHHM OKa3a/IMCb HaMHOTO CulaGee YeTHBIX. ITO ecTecT- 
BCHHO OObACHHTb TeM, YTO HMEIOIMecd B sAueiKe YeTbIPe aTOMa Cu He JaloT 
BKalOB B CTpyKTypHble aKkTopbi hkl-pedprekcos c h = 2n + | (k = 2n + 1). 
V1 AelicrBuTebHO, B AyeliKe HMeIOTCA Be ZKBHBAJICHTHbIe YeTBEPKH MOMOKe- 
HHH B WeHTpax cummerpuu (e) (1/4, 1/4, 0) u (Ff) G/a, 4/4, 2/2), KOTOpBIe (NO KO- 
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PAHHaTaM) Kak pa3 Jalor TaKoli sdxpext. Mot nomectuan Cu p (e) u Tem 3acpuk- 
HUpOBaJIH Hayao AUeHKH. 

Ileppoli Opisia MocTpoena mpoekiMs dvIeKTPOHHO! rOTHOCTH o(y, Z), 3Haku 
3 HeHYJeBbIX F ogi, WI KOTOPOM BLIYHCAAHCh TO TIPHHATEIM KOOpyMHaTam Cu. 
la CHHTe3e KpoMe 3a{aHHbIX aTOMOB Cu BbIABHJIMCh pyre MaKCHMYMBbI, KOTOpbIe 
bIJIM OTOAKMecTBIeHbI c S, Nau O. Bee nuku 3a UCKJOUCHHeM OMHOFO OKa3asIHCh 
ACIOJIOXKCHHBIMM Ha MpsMOoH y =O, OTKya BHIHO, 4TO GOJIbIIMHCTBO aTOMOB 
AXOJMTCA B 3€PKaJIbHbIX IJIOCKOCTAX CHMMETPHH B UeTbIPeEXKPaTHbIX MOJIO2%KeHHAX 
) (x, 0, z). Aromer Na, cormacHo yey ux B avleMeHTapHoii suefike, 3aHHMaloT 
-KpaTHBI€ MOJIOXKeHHA B WeHTpax cummetTpuu (c) (0, 0, 1/2) unu (d) (0, 1/2, 4/2). 
MENYIOMLAA MPOCKUAA IJIEKTPOHHOM MJOTHOCTH o (xX, Z), 3HAKM VIA KOTOPOH Spor 
AaKXKE ONPeeAHCb UCXOX U3 KOOpsuHaT Cu, nNosBomMa mpH6sMKeHHO 
aM€THTb X- M Z-KOOPAHHAaTbI BcexX aTomoB. Ha cuuTese o(x, Z), MOCTpOeCHHOM 
0 190 HenysieBLIM Fyox, MapasvTHble TMK TO BesMUMHe He mpeBblinamH 50% 
T mukoB O. IlogrBepAusocb pacnomoxkenve atomop Na B IleHTpax cHMMeTpHn 
c) unm (d), aS, O;, O71; HOH (HO) B muocKoctax cummerpun (i); atom On, 


Cc 
SOE 


NSSSS 


SS 
SOE 
BEN 

RS SY 
Sh 


vc. 1. BspelwieHHad MpoekUMA SMeKTpOHHOM MoTHOcTH Cy (x, Z) =e (x, y, Z)cos2ry dy 


0 : 
(OTpHlaTerbuble OOacTH 3allTpuxoBaHbl). M30nMHHM MpoBeseHbl Yepes HHTepBaubI 3e/A* 


OTOPOMY COOTBETCTBOBAJI MIHK YfIBOCHHOH BBICOTbI, JOJIXKCH 3aHHMaTb OOLIee 
[OIOXKeHHE C TpeMA MapamMeTpamv. XOTA B 9JIeEMeHTapHOH AueMKe cojepxKaTCA 
iBe rpyumb! OH u Ase H,O, ofHako onm HaxO,ATCA He B CBOOOJHbIX 2-KpaTHbIX 
IOJIOMKCHHAX, KAK 3TO CJIeELyeT U3 NOCTPOeCHHbIX CHHT€3OB, HO COBMECTHO 3aHHMAalOT 
yIHO 4-KpaTHoe MoJoxKeHHe (1). Pacnojomenne Bee BUOb Y OMpewenAOCb 


(3 B3BelleHHOH mpoeknuH I[latepcona Cy (u, w) = |P (u, v, w) cos 2nu dv = 
0 
foo} 
= = BY, > Fini cos Qn (= -L ~) . CulenyeT oco60 MoAYyepKHYTb, 4TO TH>KeVble 
h, l=—oo 
caTuoHbt Cu He jaioT BKaqoB B Fiy1, M 9TO MO3BOUIAIO YeTKO BHIABATb MexX- 
TOMHbI€ PaCCTOAHUA, COOTBETCTBYIOMNe Govlee JIerkuM aToMaM. CuHTes C, (u, W) 
[ONTBEPIMJI Pesy MbTATHI, MOJYUeHHbIe U3 o (X, Z), U Mad y-KOOpyMHaTHI (0 M60 1/5) 
‘TOMOB B 3@PKaJIbHBIX IIJIOCKOCTAX CHMMeTpHu. Tak, aTompl Na nexkaT B (d), 
10 He B (c). Moyemb CTpyKTYpbl TaKHM OOpasoM OKasaJlaCb BbIACHEHHOH. Heno- 


Talomlat Yo,,;,0MpedeseHa WS KPUCTAJOXMMMYeCKHX COOOparKeHHH: MOCKO\Ib- 
cy Oj11, W CBA3AaHHbIM C HUM 3ePKaJIbHOH MIOCKOCTbIO CHMMeTpHH Oj11, COCTABJAIOT 
e6po SO,-Terpasmpa Oj11,—O111,= 2,46 A, Toy /b = (O1n1,— Ort.) / 20 = 0,200. 
CaelyiouluM STaroM McCJeXOBaHMA ABHJIOCb YTOUHeHHe KOOPAMHAT TOTOBOH 
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b 


MOJeJIM 10 B3BeLIeHHOH mpoekuun C(x, Z) = \p (x, y, z) cos 2ny dy, Ha KOTOpOH 
0 ; 
KaTHOHbI Cu OTCYTCTBYIOT H He OKa3bIBalOT MCKarKarollero BJIMAHHA Ha Oovlee 


JIerKHe aTOMbI; C Apyrol CTOPOHbI, STH MOceqHHe, pacMoslaradcb B MJIOCKOCTAX 
y=0 u y=4/,, XOpOio BbIABIIAIOTCA Ha C, (x, Zz). SHaku 105 HenyeBbIxX Fry 
BbIYHCJIAHCb M€PBOHAYaJIbHO 10 

Taouuna | KoopqunHatam S, Na wu On. V3 

KoopavHatbl Oa3HCHbIX aTOMOB CTpyKTYPbI NOCTpOCHHOrO = CHHTe€3a = YTOU- 
HaTpoxasbuuTa HHJIMCh x, Z-KoopquHaTH S ¥w 

Ojj1, a TakxKe OMpeeJIMIMCb M0- 
jomenua O; Oy; uw OH (HO), 


A Tlosoxenne ‘ 
sone nee a nousdeae ae ab ae Ou3Kue ROMY Senne paHee. 
CAMMEDD aot JlanpHekiiee YTOUHeHHe 


MIpOBeeHO MeTOOM TocjleqO- 
BaTeJIbHbIX Cy(X, Z)-CHHTe30B, 


ae 5 om ae re ‘ . B pesymprate Ha OKOHYATEJIb- 
4S (i) m 0,090 | 0 0.300 HO YTOUHeEHHONH IpoeKILMM 
40; (1) m 4927 1250 0,191  C,(x, z) (pue. 1) HemHorounc- 
407; (i) m 0,207 | 0 0,518  JICHHbIe TapasMTHble AKA 0 
8 Oi;1 (j) 1 —0,017 | 0,200 | 0,250  BemMuMHe He mMpeBbIlatoT 20% 
4OH (H20) | (i) m 0,157 | 0,5 0,074 OT MHKoB O, BbICOTbI KOTOPHIX 


pasimuaiotcad §=MexKLY codok# 
He Ooulee uem Ha 9% (He Kacastch 2Oy;). Koopgunarbt 6a3HcHbIX aTOMOB, 


HalileHHble W3 STO NpoeKUMU, COOpaubl B Tabs. 1. 
Beruneenupi no 105 HeHyJIeBbIM Fy; KoadP(PHILMeHT pacXOMMOCTH 


Rint = 13,9%. Upa ysere nynessix Fy; Biators go sin? /%=0,8A7* Mer 


I aN 


Var. — 


qT 
@$ 
° Cu 
2 a x Na 
: 1 
ba 
Puc. 2. IIpoekuusa crpyktTypbl HaTpoxambunta wa mt. xz B KOOPAMHalLHOHHbIX 


NOMI pax 


mouryyaem 19,2%. BaruncaaTs Rygy H Rasy He UMeO CMbICJIa, MOCKOJIBKY OCHOBHOM 
BKa B Fro: M Fpgi MatoT TAKE MIE aTOMBI Cu, Je*KAaHe B IeHTpaxX CHMMeTpHH | 
WM CHJIbHO 3aHW>Kaloulwe R. | 
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Ha puc. 2 n306paxena mpoexuna CTPyKTypbl HaTpOXxaJIblluTa Ha TW. xz. 
He Kaxkbiii atom Cu HaxOQUTCH B IeHTPe HeCKONbKO NCKaxKeHHOrO KUCAO- 
(Horo OKTasApa, a Kaxbii S MexUT B NOYTH MpaBHibHoM O-rerpaszpe. 
“OKTASIPbI CICIJIAIOTCA B KOJIOHKM, TAHYULHecH MapasiiembHO 6, mpHuem Ha 
SKY BOb b Tpuxo_uTca Ba Takux Cu-oKTasqpa, cBA3aHHbIX OGNLUM 
— OH)-pe6pom. [Be Cu-Kovionku, cMelIeHHbIe OHA OTHOCHTe BHO apyrou 
a/2, coequnmiorca pyr c ApyroM JByMa OMHOUHBIMU SO,-TeTpa3qpamu. 
BMeCTHO Cu-KOJIOHKH M CBA3BIBaloulMe Ux SO,-TeTpaszpbl oOpa3yloT cuIOH, 
pasiiembuble (001). Pacnooxennble MexKy clOMMM B WeHTpax cuMMeTpun 
THoHbI Na oKasbIBalOTCA B KHCJIOPOAHbIX BOCbMMBePLIMHHMKaX. 

IIpHBotuM BarkKHelilMe MexkaTOMHble paccTOAHUA B CTPyKTYpe HaTpoxasbuuTA 
POMbI KHC/IOpofa OOO3HaYeHbI PHMCKUMU WMcbpaMu; HHeKCbI a UH 6 cooTBeT- 
BYIOT ATOMaM, CBA3AHHBIM 3ePKaJIbHOM ITJIOCKOCTBIO CHMMeTPHM; LWITpuxoM 
O3HaYCH ATOM, CBA3AHHbIM C Oa3HCHbIM WeHTpOM CHMMeTpHH B (e) Mun (f); 
YMA INTPpHXaMH OOO3HAYeH ATOM, CBA3AHHbIM C Oa3HCHbIM WeHTpoM CuMMeTpHH 
(6) unu (d)): . : " 

SO,-Terpasyp: S—11,47A, S—II1,44A, S — IIL, Ills 1,48 A, I—I] 
36 A, I —IIIq, Ill, 2,42 A, If — Ia, MIs 2,39 A, Ul,— Il6 2,46 A. 

Na-nosmmeap: Na —I,1" 2,57 A, Na—II, Il’ 2,63 A, Na— III,, Ill, 
ay lg 2,58 A. : ; 

Cu-oxtaszp: Cu —I, I’ 2,30 A, Cu — III, Il’ 2,02 A, Cu — OH, OH’ 1,94 A, 
— 1 3,01 A, I—HI’ 3,12 A, I—OH 3,17 A, I—OH’ 2,85 A, OH—III 
78 A, OH’ —Ill 2,80 A. ’ 

OH(H20) — OH’’(H20") 2,42 A. 

Pacctrosnus Cu —O nu S—O xopouio cormacytoTcs ¢ HalJe@HHbIMH B pyrux 

pyKTypax. YBemuenne pacctoxHul Na — O no cpaBHeHuio co cTaHwapTHbIM 
C pacCTOAHHAMH B acTpaxaHuTe (*) CBA3aHO, M1O-BHAHMOMYy, C BOCbMepHoOii 
PpOTHB IlecTepHOH B acTpaxaHuTe) KoopsNHalueH Na B HaTpoxaJbuuTe. OGpa- 
aeT BHHMaHHe paccTosHHe Mexky rpynnamu OH(H20), cBa3aHHbIMH LeHTpOM 
mMetpuu B (0), OH(H20) — OH" (H20") (wa puc. 2 on0 O603HayeHO cTpeka- 
1). Ero BenuunHa 2,42 A yka3blBaeT Ha HaslM4une BOAOpOAHOH cBa3H (°). [lo-Bu- 
MOMY, OJHO M3 NOO*KeHHH 3aHHMaer rpynna OH, a Apyroe He2O, u mMexyzy 
[MH OCYI[eCTBIAeTCA BOJOpOMHaA cBxA3b THNa HO...HOH. IlockompKy 06a 
JIOXKCHUA B CTPYKTYPe IKBUBAJICHTHbI, TO pasMenjeHHe OH nu H20 B He, Mox- 
) MYMaTb, HeyMOpsAOYeHHOe B COriacHH Cc MpocTpaHcTBeHHOH rpynnon C2/m, 
muem atom H pacnpeemaeTca MEKLY JBYMA PaBHOLWeCHHbIMH NO3HWHAMH Ha 
mMoH OH — OH". 
Ja HaTpoOXasIbuuTa XapaKTepHa COBeplieHHadA cnaliHocTb mo (001) (?,?). 
0 CBOMCTBO XOpOIO OObACHAeTCA HalieHHOH crpyKTypou. I]nocKkocTb paspb- 
—Tpoxoyur uepes Na-BOcbMMBepIIHHHMKH MapaebHO COAM 43 Cu-oKTa- 
pop u SOs-Terpasqpos. Cia6ai mpouvocTh cBxseli BHyTpH Na-momMaqpos 
JiseTcA cylecTBHeM Masloro 3apsjja KaTHoHa Na 4 OobIWMx paccTOAHHt 
1—O (2,57 — 2,64 A). Bs 
TlonoxurebHocTb OlTMuecKoro 3HaKka HaTpoxalbuuta (2V = 36°52’) 
2) BMOMHE COOTBETCTBYET IleMOUKaM U3 TAXKEbIX ATOMOB CU, MapaJJIeJIbHBIX D. 
Apropbi BbipaxkaloT rulyGoky1o OularofjapHoctb akay. H. B. Besosy 3a Wex- 
e 3aMeuaHHaA. 


: Tlocrymusto 
) Vucrutyr kpuctarsorpapun 
| Akanemuu Hayk CCCP 17 VI 1958 
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Jlorxayn Akayemunu wayrx CCCP 
1958. Tom 123, Ne 4 


XHMH 


Axayemuk A. A, BAJIAHJHH u M. JI. XUQEKEJIb 


CTPYKTYPA MOJIEKYJI HW KHHETHKA HX KATAJIMTHYECKON 
PHAPOrEHHW3SALHH 


Bamanne 3amecturedel Mp aTOMax, CBA3H KOTOPbIX MOfBepralorca KaTa- 
THYUCCKOMY PHAPHPOBaHHl0, Ha CKOPOCTb V 3TOH peakUMH H3yYas0Ccb HeOHO- 
aTHO. Takoe BJIMAHHE BbISbIBACTCA KaK CT€pHYeCKHMM, TaK M 9Hepreruye- 
MMM (bakTOpaMH, CBASAHHbIMH MexKLly coool. Bb HacTosilelH pa6ore B OCHOBHOM 
CCMATPHBAaIOTCA CJly¥aH, B KOTOPbIX MpeoOmajalor 9Hepreruyeckue (:bakTOpb- 
Pay apropos (7?) ormeyas cyulecTBOBaHHe MapaJJleM3Ma M@KLY V H Tell- 
TOH rHApOreHusalluu uW (WIM CBA3AHHbIMM C HeH BeJHYHHaMH). Ofnako pu 
[pHpOBaHuu OeH30Jla HW pAda eFO MeTHJI3aMeULeHHBIX UV C YBeJIMYeHHeEM YHCIAa 
MecTHTesIeH MajjaeT Ha Ni (*) u Bo3pacraer Ha WS, (°), B TO BpemMal Kak Mocuejo- 
T@IbHOCTh MO UW He H38MeHHeTCA. AHaJIOTHYHO YMeHbINeHHe UV OObACHAOC 
ora HaiMuveM 9Heprun compsxKeHua o (°, *), xoTA B Apyrux cayyaax (60- 
@ peKO) COMpsxKeHve compoBoxsaercA yBeuueHHeM v (*, °). ie 
Tlpeanomaranocb, To np aycopOunH o MmouHOcTbIO Tepserca (1° 1*); 
MUMHa YMeHbIICHHA UV B TaKHX CJlyuadX PakTHYeCKH He yKasbiBalach. Buua- 
€@o Ha HaGslOJaemylo 2HEprulo aKTHBallNH &’ He ObWIO OOHapy2KeHO (eo ie 
CormacHo MYyJIbTunseTHOH TeopuH (14) v MaaeT C YMCHbLIeHHEM TeMIOTE! O6- 
opanua EE mpomexkyTOuHOrO MYJIbTHMIeTHOrO KOMIVIekca, TaK Kak 
~— 0,75E, re « —ucTHHHAaA 9HeprHua akTHBalun. Jia ruqpupoBaHusa Henpe- 
NMbHOH, B YacTHOCTH, OecbHHOBOH cBa3u (1°) 


E = — Qoec — Qu-n + Qa-K + Qc-x + 2Qu-Kn—re, (1) 
u = — Qc=c — Qu—y + Qe,-H + Qc-H— «. | (2) 


ecb Q — 9Heprua pearupylouleH cBasu, K — KatTasusaTop, ¢ — sHeprua comps- 
Hua (CTaOHJIM3alNM), CBASAHHAA C JeOKaNM3allMeH 91eKTPOHOB HW M3MeHsIOULaAca 
iM peaKIMMM, NPHYeM ¢ 3aBHCHT OT CTpyKTYypbI MOJeKyuI: rf > 1/, — NOuA NoTepH & 
ApMpyeMbIM BeLeCTBOM IIpH KaTasIMTHYeCKOH afcopOuuu. Corjacno ypaBHe- 
lam (1) u (2) H38MeHeHHe MpHposb! s3amecTuTena mpw Cy BauaeT na E vu: 


SE = — 8Qc,=c + 8Qcx — £63, (3) 
bu = — 8Qc,-c + OQcn — Se. (4) 


lecb 8Qc,-c, 8Qc,x, 6Qc,H — M3MCHEHHA MHAYKUMOHHOrO HM rumepKOHBIOralHOH- 
co acdbekTos, a 55 — SHepruM CONpAxXeHHA TPH 3aMeLleHun. 

| Ws ypaprenuii (3) u (4) BbITeKaeT, UTO 3aMelijeHHe ‘Moret: 1) He n3menuTb 
pecuu SQc,_c = 8Qc,x HW Oo = 0. 2) Bpl3BaTb BO3pacTaHHe UV Cc YyBeJMUeHHeM, 
nam 6Qc,K BOspacTaeT HapaJieIbHO 6Qc,H, T. €. CCIM MHAYKIMOHHOK uM rumep- 
WbIOrallvOHHbI § scdbdeKTb! . WelicTBy!IOT B OWHAKOBOM HalpaBJeHuu Ha Cy, 
qaHHbi c K vu cBx3anHbilic.H), aM BbIsBaTb yOpIBaHHe v B OOpaTHOM cyly4ae 
1. Bee (4, *)). 3) YMeHbUIMTb CKOpOCTb peakItHM TIpM HasMuMM SHeEpruH coO- 
sQKCHUA, OCOGeHHO B CJIyUae, CCJIH o CHJIbHO MeHseTCH (75s [> 8Qc.K — 8Qc,=c). 
| Bpi3spaTb yBesmueHHe V, KOra so MaJlO HM CHJIbHO yBeJIMYMBaeTCA SHeprus 
43M C KaTaJsIM3aTOPOM NO, BJIMAHMeM WHLYKUMOHHOrO MW PHepKOH'EIOrallMOHHOrO 
ibextos, T. e. |dQc,K| >| 16s + 6Qc,=c|. 

| HwKe mpHBOaTCA pesyJIbTAaTb CHCTeMaTHYCCKOTO UCCMeJOBAHUA KHHCTHKA 
Mporenvsalun THIMUHBIX MpecraBuTeleH CoeMHeHHH C apOMaTHuecKUMH 
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H COMNPSXKCHHBIMH CBA3AMH (B OCOOCHHOCTH, Pa3sJIM4alOULMMHCA ITO ¢), MpoBeweH 
HOFO C WebIO H3YYCHHA BJIMAHHA o Ha VU. | 

Ceinr soos IIpOBOAMIOCb IIpH TeMMepaTypax 5—60° B TepMocTaTHpo 
BaHHOi ObICTpo Kayaloulelica yTKe pH aTMOCiepHOM AaBJICHHH. KatasusaTopon 
CY powHH Ha OKHCH aJIIOMHHHA (0,08—2,5%). HuskonpolenTHbli ponue 
bili KaTalM3aTOp MpHroTOBJAICA MO paspaOoTaHHOH HaMM MeTOJHKe. Poy 
Obl BLIOpaH, HMesH B BUY eFO BbICOKYIO AKTHBHOCTb Ui CHOCOOHOCTh IIpOBOANT! 
THApHpOBaHHe apOMaTHYeCKHX COeCAMHeEHHM B MATKHX YCOBHAX C MHHEMy MG 
MOOOUHBIX MpOleccoB, O YM CTaJIO H3BeCTHO B MocueqHee BpeMaA ( ). CKopoct! 


peaKIHH W3Mepsacb 10 YMeHbUeHHIO OObeMa BONOpOAa (H. T. A.) uepes Lo 
30, 60 cex. MW3yu4apuinecs 


BeleCTBa HUMeJIH KOHCTAHTBI 
Tugporenusauua Ha Rh-Katamsatrope. PacTBoputTesb COBMAaalOllHe C IIPHBeeCHHBIMI 
C2H;OH + NaOH (0,0018%), Katamusatop Ne 95 B IMTepaType. Bee JlaHHbl 
oTHocaTca K | © KaTadu3aTopa 


Ta6auna 1 


Ag IIpw wHagoOnocrH u3Mepsuics 

KKast 55 Ge Bs noreHiuvadl Katasusatopa (1) 

ee he ieee @ os E|s Mbt w3yyuasiH =KHHeTHK' 
2 Keefe us rupupoBaHia OGex3oua (Bb) 

nupuauua ([]), nuppoua, bypa 

Ha (©), HeKOTOPbIX HX MpoOH3 

Bensou 36,0(0%)* | 3,3 2—20| 3,7 BOMHBIX, WuKs0rekcaquena-l,: 
Tapani vag Ce, 38 are fue (LAP -1,4), WukKsorekcaue 
oe 17,205) * 4'1{ 0,6-10| 3.4. Hale (OI TPIS), | xarnape 


dypana-3,4 (AI®), waKnonex 
rayueHa (LIII/I), wuksonenre 
Ha (LII]), sprenoma (9) u une 
HW TpaHcu309BreHoua (19). Ta 
BCeX COeCAHHEHHH MOpAROK peak 
ILHH, ONpeAeJIeCHHbIM H3MCHCHHeM KOHICHTpalluu B WIMpOKHX MpelesaXx, OKasaJc 
HYJICBbIM. CKOPOCTb H3MeHAMACb MpOMOPUMOHaIbHO KOJIMYeCTBY KaTaJlu3aToOpa 

B ra0. 1—3 TpecraBeHbl NOYYeHHbIe pe3yJbTAaTbl, KOTOPble MO3BOU AIO 
CelaTh CeAYIOUNe BbIBOJbI (CpaBHeEHHIO MOfexKaT OMNbITLI, MPOBeeCHHbi 
C MOpWHAMM KaTa/IH3aTOpa OAHOTO HOMepa H B OHOM pacTBOpuTede): 

1. IlopbimieHue 2HeprHH CONpsxKeHHA TuApuHpyemMoro cOeqMHeEHHA CHHKae 
KOHCTaHTy cKOpocTu k. OTO HaOsmiOJaeTCA KaK Up Mepexoye oT apomaTuye 
CKOrO COeMHeEHHA K OJIM3KOMY eMy COeCHHEHHIO HeapOMaTHYeCKOrO XapakTep. 
(OeH30u1, WHKNOreKcaqueH-1,4, TaO1. 2, A), Tak H pH cpaBHeHMH CoeMHeHHE 
OOsaqalouluX pasHOH BeJIHUMHOH SHeEpruu CompsAx*KeHuA (GeH30/, Pypan, Tabu. | 
OeH30V1, WMKIONeHTaqMeH;, OeH3O/, WHkIOreKcaqueH-1,3, TaOn. 2). 

2. CnencTBue 4 U3 ypaBHeHusx (3) OObsACHHeT AKTHBUPOBaHHe IWMKOMNpC 
MaHOBOrO KOJIblla BBEACHHeM B CONpPAKeHHe C HAM (PeHHJIbHOH rpynnmpl (Taba. 2, P 
ITO sABIeHHe ObIO OOHapy2xeHO HM MO-poOHO uccmegopaHo B. A. Kas3at 
CKHM C COTp. Ha pe mpuMepos Ha Pd yw Pt (§,°). AnanornyHo MoxHO O6bx«K 
HHTb aKTHBUpyloulee JeHCTBMe CONps2xKeHHA B Apyrux ciyyaAx (??). 

3. Buawanwe 3aMecTHTesleH NpH BBeJeCHHM HX B apOMaTHYUeCKHe KOUIblla H 
KOHCTaHTy ckOpocTu (cM. TaGJI. 3) cekyer OObACHUTH jelicTBUeM MHYKILMO! 
HOrO H rulepKOHbIOralMOHHOLO adekTow Ha Qc.—c, Qcx H Qcu (ypaBHenne (3) 
a TaKyKe cTepHueckuMH (bakropamH. Hanpumep, o a MesHTHIeH 
(33 Kkan /Moub ('*)) 61H3KO K o Quan GeH30a (36 KKan/Momb (8)), Torga Ka 
OTHOLeHHe KOHCTaHT CKOpOocTeH HX paBHO 0,343. 

4. M3meHeHue Temmlepatypbl He Hapyllaer yKa3aHHol BO. | npaBHAbHOct 
WIA COC#AMHCHHH C CHJIbHO pa3sJIHYaIOWHMHCA o;O04HaKO, pH OH30CTH BeIHUL 
G 9TA MPaBHJIbHOCTb MOMKeT HapYWMTbCA, YTO CMELyeT OObACHHTL HEOMHAKOBC 
TeMIepaTyPHOM 3aBHCMMOCTbIO aCOpOMMOHHbIX KOSPPHIMeHTOB CpaBHUBaeMb 
coequHenHH. M3 rad. 2 BuAHO, HalpHMep, 4TO wWuksoreKcaquen-1,3 rp) 
pyeTca MeieHHee Wukorekcaquena-1,4 mp 15° wu 6picrpee mpu 30°. 

oD. CubHOe U3MeHeHHe XHMHYCCKO MpHpoOAbl THAPUpyeMbIX cBABeli, B C 
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*W3 renuoT rHyqpHpoBaHna. 
** Y3 TemuloT cropaHus. 


Ta6Oanua 2 


Twgporennsanua wa Rh-Katasu3atope (A, B — pactsoputeab CH3COOH; 
Katausatoppl NeNo 6 u 7; B, T, , E, )K—pactsoputenb C,H;OH; 
Katasusatoppt Ne 9, 8, 10, 6, 7 cooTtBeTcTBeHHO) 


Temnepa- 

KKaJl MJ T ii KKaJl 

mecaaueaze ° romp #20°% MHH mineppas, s MOJIb 
A. Benson 36,0 ORG 15—30 1,2 
I[uksorexcaynen-1 ,3 LS (Coy rs 4 ,0 15—30 8,6 
LUuxnorexcaquen-1,4 0) 44,2 1540) 2,8 
B. Dypax Ata: 25,4 o—20 4,4 
Turugpopypax-3,4 0 a). 1 5—20 Sad 
B. ®eppouex ANGI S(Os(PO)) cake 0,3 — = 
Bexsou 36,0 1052 _ — 
T. StruquuKsonponan * _- 0,0 — = 
MennaUHnKJONpoman * = 4,4 — — 
JI. Dprenou 62,0 2—30 4,9 
Il uc-H302BreHouw 2 50,7 230) 6,0 
Tpauc-H309BreHow 37,0 == a 
E. Iuksonextaquen Zo (ae) a 36,4 FBO 4,8 
L[ukmonenten ) 40,5 o—30) 3,6 
DK. Bensou 36,0 8,8 — ae 
Lluxsonentaznen Zi h®) aed 92,0 — — 


*TIpenapatb Obi smO6e3HO Mpegxocrapsenbl Ham B. A. Ka3aHckuM, 
M. tO. Jlyxunot, H. JI. Cocdouosoli u C. B. Sotosoit. 
** 13 TensloT PHAPpHpoBaHHa. 
*** 113 TenwoT cropaHua. 
Ta6auna 3 
Tugporenusauna Ha Rh-katasusatope (A, Bb, B 20°; T 15°; A — pacrBoputesb CH3sCOOH, 
Katausatop Ne 1;5, B, l — pacrsoputenb C,H;OH, Kkatanusatopr NeNe 2, 3, 4) 


KkKaJl KKaJi 
Coeaqunenne Te aw Coeaunenne eee ° 
\. Bexn3on 36,0 4,000 B. IIupuazun LOND) 4,000 
— Orun6en30u1 Boao (e ke 0,426 a-I [MKOJIMH ASS (CEE EA os Gales, 
Kymou 0,407 8-ITHKouIMH 48,2 (29) ##* 1 0046 
n-Llumow 0,462 4-OTUIMU pH AU 0,585 
Mes3nTHJeH Some (Le) ee 0,343 I]ukoMHOBad KUC- 
ypo. 0,371 nota 0,389 
Ben30HHaa KUC- - a,a’-J[unupnn 0,078 
mora a 0,250 
STu6eH30aT 0,343 I, ay nay Ving i 
Tuenust 91 0,429 agen Oy pas ? 
’ a-OTuApypav 0,952 
5. Tuppos 1,000 a-H-[Iponuipypan 0,930 
a-Metusnuppos | 24 0,924 a -PypaukapOoHo- 
Baad KHCJIOTAa 0,821 


i k, MpOH3BOXHOrO 
° = R, coorBeTCTBYIOULero apoMaTHUeCKOrO coesUHeHUs. 
** V3 TensoT ruipHpoBpaHna. 
*** V3 TemJiOT CropaHua. 


lacHH C YpaBHeHueM (3) Tak2%Ke MOXKeT NPHBeCTH K HapYLWIeHHIO MpaBHJIbHOCTH 
1. 1. Hanpumep, v Quid muppoa MW OeHsOU/Ia OM3KH, XOTA tT WIA MMppoOsa MeHb- 
ue, ueM Jia OeH301a (cooTBercTBeHHO, 24 (74) u 36,0 ('%) KKam/Moub). ITO 
ekyeT OObACHUTh B3aMMOJeHCTBHeEM aTOMa a30Ta, OOJlaalOllero HemOeJeH- 
oli S/IeKTPOHHOM Mapol, c moBepxHocTbio Rh. JfelicrBureibHO, MHppos cMe- 
maeT MOTeHUMal KaTausaTopa B KaTO,Hy10 cropouy (AV = 50 Ms), a OeH30/ 
HApUpyeres pu moTeHtnase, G143KOM K OOpaTHMomy BoyopoyHOmy (AV =0). 
6. Avauiu3 MOJYYeHHbIX JlaHHbIX M pesyJIbTaTOB paGoTbI (7%) MOKasbIBaeT, 
ITO B OOLeM Cy¥ae BUIMAHMe PpaCTBOPHTeIA He HaCTOMbKO CHJIbHO, UTOOBI 
[3MCHHTb Yka3aHHy10 Bblllie (m7. 1) 3aBMCHMOCTb MIpH 3HaUHTebHOH pas- 

imue B oO. 
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Becre c TeM, eCJIH PaCTBOPUTelb HapyllaeT apoMaTHYecKHe CBOHCTBa 
eMHeHHA, TO. 9TO, B CormacuH Cc TeopHeH, IPHBOZMT K pe3KOMy H3Me 
HHIO «6k. Tak, mpH TugqpupoBaHHu N-nupulnaniinaknonenraquenusna | 
CNMpTOBOH cpele, re 93TO COeMHHeHI 
OO aqaer apOMaTH¥eCKHM XapaKTepo) 
k = 7,8 ma/MuH, TOrqa KaK B YKCYCHG 
KucloTe, Tle apOMaTHuecKHH XapakTé 
coequHeHuA Tepsetca, k = 24,0 ma/muu (*4)) 
J\na Oexn30a Rk cOOTBeTCTBeHHO paBHbl 8,8 — 
10,2 mui/MuH. 

7. U3 ra6a. 1 u 2 Bu_HO, YTO Ha 9HEpr 


= AKTHBalHH He CKa3bIBaeTCA BIIMAHHe SHEPrV 
= CONpPAXKeHHA; AHAJIOTMUHbIM pesyIbTaT Obb 
= nomyyen ua Pt (13). Sto sABMeHHe MO%KH 
me OObACHHTb TEM, YTO HeCMOTPA Ha HYJIeBO 

U4 MOpANOK peakiwMu, HaOwIOJaeMble SHepre 


ky 
Puc. 1. 3apucumMoctp mexgy lg f, 492-01; a— a 
2 


B u IM (ta6n. 2, 5K); 6O—a1a o uw 
(ra6n. 2, 1); ¢—gana © u TO (ra6n. 2, 5B); 2e- 
maa UTI u UTI (ra6n. 2, E); O—anab u 4 
(ra6n. 1); e—ana Bu UT-1,4 (ra6n. 2,A): 2 

Z us Zt, ue pitted gaa Bb uw UT -1,3 (rab. 2, A); 3—ana UT -1,2 | 
6,- G, LUT I-1,4 (ra6n, 2, A) | 


4 


262} 7TAWNSWQA 


AKTHBaUMH SABJIAIOTCA CJIORKHBIMH BeMYMHAMH, Kya BXOAAT TeMIOTH! aX 
cop6mun (7°). Pacemorpenue sToro Bompoca Ha ocHoBe Teopuu (14, *) 6yqe 
CeaHO OTCIbHO. 

8. BombuIMHCTBO TOuIyYeHHBIX pesylbTaToB Taba. 1 u 2 YAOBeTBOPHTeN» 


k | 
HO OMMCbIBaIOTCA COOTHOLIeHHeM gee = a(32— 9,)-++ 6, KoTopoe mpexw 


He ObIIO H3BecTHO. Syecb Rk, u kz — HaOsmIOMaeMble KOHCTAHTbI CKOPOCTH rug, 
poreHH3allHu JBYX CpaBHHBaeMbIX COCAHHeEHHH, 5; H og — UX SHEPrMH CONps 
*KeHHA, @ Hu b —nocrosHHble. Ha puc. 1 npHBeseHbl WaHHble, MOATBepx 
Jatoulve 9TO ypaBHeHue. Koucranta a~0,030 kKan~!, KaK MO%KHO HaliT! 
M3 yrvla HakJIOHa IpAMOH. 


Muctutyt opranyeckon xumun um. H. JI. 3emHHcKkoro Tlocrynu10 
Akaylemun nayx CCCP 5 VIII 1958 
IMTHMPOBAHHAA JIMTEPATYPA 
1E. Ott, Ber., 61, 2124 (1928). * H. K. FOpamescxkuh, 0KOX, 5, 1098 (1935) 
$’R.B. Turner, W.R.Meador, R.E.Winkider, J. Am. Chem., Soc., 79, 418 
(1957). * A.B. Jloso0BpoH, MK. Lp aKkos a, KOX, 9, 895 (1939), ° A.B. loom 
Bou, C. A. CeuaB4HH, COopH. crate no o6m. xum., 2, 1039 (1953). ® H. Adkins 
H.L.Coonradt, J. Am. Chem. Soc., 63, 11563 (1941). * BoGatuthier, Ann? Ching 
20, 581 (1945). ® B.A. Kasaunckxuu, M.10. Jl yxuua,JI.’.Caapbuukosa, Uae 
AH CCCP, OXH, 1957, 1401. ® B.A. Kasauckxunu,M. 10. ly kuua,H.JI.Cage 
How a, Msn, AM CEP, OXH 1958) 102, os Acro ume tt, Dee Mer At adrestariea tebe 
Nadig, J. Am. Chem. Soc., 67, 272 (1945). ™4%M.A.Karau,C.0.®pugaMmaun, JAH 
68, 697 (1949). °° ETB. Max ted, M. Jo's p'l's,.J> Chem): Soc., 1990, 2635.0 
Smith, H. T. Meriwether, J. Am. Chem., 71, 413 (1949). 4A. A. Banangaut 
Yu. san. MTY, 175, 97 (1956). 25 A. A.Baaaugun, JAH, 107, 85(1956). ®G. Gilman 
G. Cohn, Advin Catalysis, 9, 733 (1957). H.B. Coxoapckui, B.A. Dp ys3p 
MKOX, 26, 364 (1952). 1 J.B. Conant, G. B. Kistiakowsky, Chem. Revi 
205° 181, (1937)... 19 F: A: ‘Cot trom, (J. Ant. Ghem- Soc., 374, 5764.(1952)7 9 (28Rn: 
Cupkun, M. E. Tatkuua, Xummueckad cBa3b HW CTpoeHHe Momekyn, M.—JI., 1946 
ctp. 296. 7B. Pullman, A. Pullman, Les théories electroniques de la chimi 
organique, 1952, p. 238. # R. Thompson, J. Am. Oil Chem. Soc., 28, 339 (1951) 
3 B. XiokKe sb, Teoperaueckue ocnosbl opranuyeckolt xumun, 1, M., 1955, cTp. 458 
*4.B.Foresti, Bull. Soc. Eustach., 38, 19, 29 (1940); Chem. Abstr., 36, 6400 (1942) 
2 H.K.Bapounenukaa, Jiucceptrauus, M., 1958. %° A.A. Ban augun, DKOX, 18 
698, 619, 770, 781 (1945). 


* N TIMpHIMHMMIMKIONeHTaqveHHAM Obl su06e3HO Mpesoctasmen Ham JI. H. Kypca 
HopbiM, 3. H. [lappec u H. K. Boponenkoit. 
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Hoxuage Akagemun nayx CCCP 
1958. Tom 123, Ne 4 


XHMH A 


B. H. BOFOCJIOBCKMH, M. Tr. KYPABJIEBA 
MW 4leH-KoppecnoHjent AH CCCP fT. H. UYPAPOB 


O BOCCTAHOBJIEHHH PEPPHTA HHKEJIA FPA®HTOM 


MexaHu3M KPpHCTaJJIOXHMM4eCKHX MpeBpallleHuli pH BOccTaHOBJeHHU 
OKHCJIOB MeTaJJIOB TpapHToM MOApoOuO u3yyeH Ha OKHCax xKeesa (1). IIpu 
BOCCTAHOBJICHHH OO/Iee COXKHbIX XHMHYCCKHX COEMMHEHHH, B KPHCTasIMUeCKOL 
pellleTKe KOTOPbIX HMEIOTCA ATOMBI Pa3HbIX MeTAJJIOB, MOXKHO OXHaTb Cylle- 
CTBCHHO OTJIMUHbIX 34KOHOMepHOcTeH. 

PeppuTb — coequHeHus Tuma Me?* Fee?*O4 co ctpyKTypoi wmunenm — 
3aCJIY2KHBalOT BCECTOPOHHEFO HCCIeqOBaHHA, TaK Kak MO CBOMM (pu3H4ecKHM 
CBOHCTBaM ABJIAIOTCA WeHHbIM MaTepHaJIOM B TEXHHKe MOyMpoBogzHuKos. Kpo- 
Me TOrO, B pxAe MeTaJJIYpruyecKHX MPOH3BOACTB HMEIOT MeCTO Mpoliecchl c 06- 
pa30BaHHem (beppHTOB H UX asIbHeHUIMM B3aHMOJeHCTBHeM. 

MatepnaJioM JIA HaCTOAMero MCCIeEOBaHHA CY2KH PeppHT HuKeA, MO- 
JIYYCHHbIH CNeKAHHEM 9KBHMOJIAPHOH cMecH OKHCIOB Fe2Os u NiO Ha Bo3zyxe 
mpu 1200° B TeyeHue 30 uac. Pentrenorpaduueckuit aHau3 MO/ly¥yeHHoro mpo- 
yKTa MoKa3aJ1, YTO OH MpeAcTaBAeT COOOH YHCTHIM (eppHT Cc MapaMeTpOM KpH- 
cTaliuueckohH peueTKH 8,333 (-+-0,005) A. B kayecTBe BOoccTaHOBHTeIA MpH- 
MeHAJICA TpacdbuT W3 ayeCOHOBCKHX 93JICEKTPOAOB, MpOKaJIeHHbI B BakyyMe 
mpu 1100°. 

DeppuT TulaTeIbHO pacTupasicA c rpadHTOM uw NO_BeprasicaA BOCCTAaHOBJe- 
HuIO. KomuuecTBo rpaduta B TpH pa3a MpeBblllialo TeopeTHyecKH HeEOOXOAMMOe 
JIA MOJIHOTO BOCCTaHOBJIeHHA. THreib C HABeCKOH NOABEWIMBaJICA K KBaplleBOH 
mpy2kHHe Becop Max-baua c uyscTBuTesbHocTbio 0,001 r. Annapatypa coequ- 
HAlacCb C BAKYYMHBIMH HacocaMH, H ra3000pa3Hble MpOYKTbI peakWHH HelNpe- 
PbIBHO OTKaYHBaJIMcb (B BakyyMe nNopsyKa 1074 mM pr. ct.) 43 peakWHOHHOrO 
mpocTpaHcTBa Bo Bpema ombita. J[ByoKucb yrepoa Mp 9TOM yJaBJIMBadlacb 
B JIOBYUKe, MOrpyxXeHHOH B XHAKHH a30T, HW KOMYeCTBO ee MepHOuHyecKH 
ONpeleANOCh MO LaBJIeHHIO MOCIe pasMOpaxKHBaHHA B OMpeeseHHOM OObeme. 
Ji HeMpbIpbIBHOTO MpOBeeHHA OMbITa OblIO HCMOMb3OBAHO HECKOJIbKO JIOBY- 
[eK, COCJHHCHHbIX MapaJJIeJIbHO. 

Ha puc. | noka3aHo H3MeHeHHe CKOPOCTH Mpolecca BOCCTAHOBJIeHUA CeppH- 
Ta HUKeIA rpaduTom mpH 950° B 3aBHCHMOCTH OT KOJM4eCTBa OTHATOFO KUCOpO- 
ma. B Hayane, 20 20%, HaOm1oJaeTcCA HekOTOpOe cHHxKeHHe CKOpocTH. [locate 
TOTO Kak OT OOpa3ila OTHATO 45—50% KucOpOa, CKOPOCTb BOCCTaHOBJIeHHA 
CHJIbHO BO3pacTaeT, JOCTHTad MaKCHMaJIbHOrO 3sHayeHuA MpH 80%. 

Takoli XapakTep KMHETHKH yKa3bIBaeT Ha CYU[eCCTBeHHY!0 POJlb KPUCTaJIJO- 
XUMHYECKUX MpeBpalleHuli B Mpollecce BOCCTaHOBJIeHHA. 

TpepAble MpOAYKTbI BOCCTaHOBJeHMA (beppHTa HUKeNA Ha pasHbIxX cTaqMAx 
BOCCTAHOBJICHHA HCCIeAOBaIMCb peHTreHorpaduyecknH. Onpesleissica asoBbiit 
cocTaB HM MapamMeTp KpucTaJIMuecKOH pelileTKH. 

Oxa3as10cb, YTO IIpOMYKTOM BOCCTAaHOBJIeHUA (peppHTa HUKeA TpaduToM Ha 
MepBbIX CTaMAX BOCCTAHOBJIeEHHA (q0 20%) saBJIseTCH MOUTH YHMCTHIM MeTaJJIH- 
yeCKHi HUKesIb C MapamMeTpom peulerKH 3,517 — 3,520 A. Tlocue 20% BoccTa- 
HOBJICHUA HaGwlOMaeTcA pOcT MapameTpa pelieTKH MeTaM4eCcKON cha3bl, YTO 
yKa3biBaeT Ha BO3pacTaHNe COfepxKaHUNA *AeNe3a B HUKEIE. 
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3aBHCHMOCTb HapaMeTpa pelleTKH MeTasIMueCKOH dasbl OT cOfep2xKaH 
KUCIOpoya B TBepLol dase JaHa Ha puc. 2. KontentTpalluaA xeme3a B HUKes 
no 20% BoccTaHOBJIeHHA, BbIYHCeHHadA 10 JaHHbim Bpeqau, Jaxei u Tenn 
(2), He mpeBbimaer 3 aT.%, a pH 35% ona cocTaBiner 20 aT. %. IIpu Aambue 
Wem BOCCTaHOBJIeHHH TapaMeTp pellleTKH Mé 

4 TaJIMYECKOH (pa3bl OcTaeTcH Oe3 H3MeHeHHA | 


JiMlub nocie 50% BoccTaHOBJICEHHA BHOBb Hauk 


2/Mun 


810 


G HaeT pacTu u JocTuraetT, mpu 70% BoccTaHOB.JIé 
HHA 3HauveHHaA 3,081 A. SOTO 3HayeHHe Nape 

4 MeTpa O/1M3KO NO BelHYHHeE K MapamMerp 

rpaHelleHTPHPOBaHHOH  KPpHeTaJJIMYeCKOH pé 

ig weTKH TBepOoro pacTBopa B AByxda3HO 

4 gl o6jacTH fWarpaMMbI COCTOAHHA ~~ = CHCTeMI 
x Fe — Ni u coorsetcTByeT mpejleIbHOH KOHILe 

a 6 Tpaluu *Kelesa B HAKee IPH KOMHAaTHOH TeM 


mepatype. | 
Ilapamerp kpucTajiMuecKOH pelieTKH WM 
HeJIbHOH (pa3bl ucxoAHOrO qbeppuTa B Hava! 
BOCCTAHOBJICHHA pacTeT OT 8,333 No 8,362 A mph 
20% BOCCTaHOBJICHHA MM OCTaeTCH MOCTOAHHBIN 
IIpH JlaJibHeHWWeM BOCCTaHOBJeHHH (pyc. 3). 
BrocTuTHand (ba3a NoABAeTCH B OOpasttax: 
BOCCTaHOBJIeHHEIX Ha 35%. Tipu 50% sBoccTai 
HOBJICHHA, KPOMe MeTaJIJIMUeCKOH U cbeppuTHoll 
waged Maneueiher mr ee (pa3, OOHApyxKuBaeTCH 3HAYHTebHOe KOH 
cTaHoplenua (pepputa Huketa CTBO BIOCTHTA. 
rpadutom mpu 950° Merasuueckaa (aga c O6beMOWeHTPUpC 
BaHHOH pelleTKOH, ABN AIOWLAACA TBepJbli 
PacTBOPOM HUKesIA B %Kelese, B OUCH MaJIbIX KOMMUeCTBAX OOHapyxXHBaeTC 
mpH 70% BoccTaHOBJIeCHHA. 


Go 


oe ee Sl ee Se ae] 
0 2 4 CO 80 0% 
Cmenenh Gocemanocnenug » 


A 
CLE 
3510 
f 
3 3560 
350 I 
350 ast G30 
0 I TT | 0 0 IL RE TM iv 
Cmenenh boccmanobmenus = Cmenenb Goccmavobnenua 
Puc. 2. Wamenenve Mapametpa pelleTKu meTaJ- Puc. 3. H3menenve napametpa pellerkn 
JIMYeCKON (a3sbl B MpokyKTaxX BOCCTaHOBJeHHA @epputa HHKeIA MPH BOCCTAaH OBJeHHE 
cbepputa HukeIA rpacbutom mpu 950° rpadutom mpu 950° 


Vismenenve MapaMeTpoB pelieTOK UIMHHeIbHOM (basbl HM MeTamIMYeCKHX 
MpOAYKTOB BOCCTAHOBJICHHA YKa3bIBaeT Ha TO,YTO MpOllecc BOCCTaHOBJIeHHA pep- 
puta HuKeA rpadputTom up 1000° conpopoxaetcax Rudpysnveli HOHOB MeTaa 
B KPHCTaJJIMYeCKOH pelleTKe. 

B pesybTaTe BbIPbIBAHHA KHCMOPOa BOCCTAHOBUTeeM MOBepXHOCTHBI 
cou tbepputa oOoramaerca HuoHamn Ni?* wu Fe?*. Hexoroppie u3 9THX H36BITOU- 
HBIX HOHOB OOpasylOT MeTaJMyecKyl0 asy, Apyrue AudpyHszupywr B ray6r 
KpHCTaIMYeCcKOH pelleTKH. OGOa STH Mpollecca CHHXKAaIOT CBOOOAHYIO SHEpruK 
MOBePpXHOCTHOTO CJIOA, KOTOPaA MOBbIMeHa 3a CUeT H3ObITKA MeTasINUeCKHX 
MOHOB. B metaIMuecKy!0 (pasy NepexoAT MpeMMYMLeCTBEHHO Te HOHBbI, KOTOpHIE 
M€Hee IIPOUHO CBASAHbI C KHCJIOPOOM, T. e€. HOHbI HHKeA. Monet x#%e xKeNe3< 
MO MeHcTBHeM rpaQMeHTa KOHMeHTpallun LudpyHAMpylor BHYTpPb peulerKy 
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tbepputa, a HOHbI HUKeA Hapyxy. OTOT mpotecc compoBoxsaetca yBeJIM4eHHeM 
MapaMerpa KPHCTaJIMYeCKOH pellleTkH (beppHTa, KOTOpbIii Np 3TOM NpHo6sH- 
*KaeTCA K MarHeTHTy. CKOpOCTb BOCCTaHOBJIeHHA Ha 3TOM 93Tale mocTeneHHO 
CHHKaeTCA. 

Tlocne 20% BoccTaHOBAeHHA MapaMeTp pelleTKH WMHHeIbHOH ashi Gompme 
He H3MeCHAeTCA, YTO yKa3bIBaeT Ha MpeKpallleHHe 3aMelleHHA HOHOB HUKelsa 
B ceppuTe HOHaMM xKeNe3a. Tak Kak Tellepb (beppuHT yxe CylecTBeHHO O6eqHeH 
HUKeJIeM, TO IIpH aJIbHeHeM erO BOCCTaHOBJICHHH B MpOAykTax peakIMH cTa- 
HOBATCA MMpeoOMalawoulMMH HOHbI 2Kese3a, KOTOPbIe, pacTBOpAACh B HUKeNe, 
YBeJIMUMBAaIOT MapaMeTp pelleTKH MeTaJJIMYeCKOH (pasbl. 

Ilepecrpoka MarHeTHTa B BIOCTHT MpoucxosMT, Kak usBecTHO (!), myTeM 
AupPy3sun MOHOB x*Kee3a B y6b KpucTamMuecKOH pemerKn. IlostTomy B OGna- 
CTH OT 35 JO 50% BOccCTaHOBJIeHHA, B KOTOPOM MpOHCXOANT BOCCTaHOBJeHHe Mar- 
HeTHTa JO BIOCTHTa, He HaOwiofaeTcA OOorallleHHA MeTaJIMYeCKOH (asbl 2*Keve- 
30M, H IlapameTp ee ocTaetca 6e3 H3MeHeHHA. J]MWIb MOCe TOrO Kak BeCb MarHe- 
THT MlepeCTPOHTCH B BIOCTHT, T. e€. MOcMe 50% BOCCTAaHOBJeHHA, OOpasyroulMeca 
MIpH BOCCTaHOBJICHHH MOH 2Kele3a BHOBb JUPYHAUPYIOT B MeTaJJIHYeCKYIO 
(basy, uTO COMpoOBOxaeTcH pOcTOM MapaMmeTpa ee KPHCTAaJJIMYeCKOH pelleTKH. 
Kunetnyeckasd KapTHHa BOCCTaHOBeHHA Moce 50% COOTBeTCTBYeT BOCCTaHOB- 
JICHHIO BIOCTHTA. 

Kora KOHIWeHTpallua 2Kee3a B HHKee JOCTHraeT MaKCHMaJIbHOM pacTBO- 
PHMOCTH ero B rpaHelleCHTPHPOBaHHOH pelleTKe TBepforo pacTBopa, Tora B Me- 
TaJJIMYeECKHX MIPOykTaX BOCCTaHOBJIeCHHA MOABIAeTCA (basa C OObeMOLeHTpH- 
POBaHHOH pelleTKOH a-xKeesa, KOTOPaA OOpa3syeTca 3a CueT JaIbHeHWero BOC-- 
CTaHOBJICHHA BIOCTHTA, a TaK2Ke, BO3SMOXHO, HM 3a CueT Ppaciajla MepecbilleHHOrO 
\%-TBepforo pacTBopa x*Kele3a B HUKeTe. 

TakuM OOpa30M, MexaHH3M BOCCTaHOBJIeHHA (beppuTa HuKeIA TpaduTom 
B BakyyMe OlNpeyeneTcA Kak JudPpy3veH HOHOB B MOBePpXHOCTHOM CJi0e, Tak H 
OObeMHOH uddpy3sueli MOHOB B rlyOb KpHCcTasMMYecKOH peleTKH. On OTIMYAeT- 
CA OT CULyYas BOCCTAHOBJICHHA Ta3aMH, HallpHMep BOJOPOOM IIpH 400°, — Kora 
oO6bemMHand Judpy3ua He UMeeT CYLLeECTBeHHOTO 3HaYeHHA, a MepecTpolka pe- 
WIe€TKH OCYI[eCTBIH€TCH B OCHOBHOM 3a CUeT MOBepXHOCTHOH Juddy3Hu MOHOB. 


MuctutyT MevaJiulypruu Tloctymus0 
Ypasbekoro duiuana AkanmemunH HayK CCCP 14 VI 1958 


HWHMTHPOBAHHAA JIMTEPATYPA 


B.H.Apxapos, B.H.BorocaosceKkunu, MT. Kypasaesa, T.U.O y- 
o B, JAH, 98, 803 (1954); KK@®X, 29, 272 (1955). *A.F.Bradley,A.H.Jay, 
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A. Taylor, Phil. Mag., 23, 545 (1937). 
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Jloxaayn AkafeMun Hayk CGGP 
1958. Tom 123, Ne 1 


XHMHA 


Uunen-Koppecnonzent AH CCCP I. K. BOPECKOB, A. H. FOPBYHOB 
u O. JI. MACAHOB 


W3OTONHbINM OBMEH B MOJIEKYJIAPHOM ASOTE HA )KEJIESHbIX 
KATAJIM3ATOPAX CHHTESA AMMVAKA 


Ycranosueno (17%), uro q06aBKu K2O u Al2Os kK %KeeSHbIM KaTaJIM3aTOpaM © 


MOBbILMAIOT UX YJ[eIbHYIO0 AKTMBHOCTb (aKTHBHOCTb, OTHeCeHHy!0 kK eJMHULe 
MOBepXHOCTH KaTaJIM3aTOpa) B OTHOWICHHH peakUMH CHHTe€3a AMMHaKa IPH BBI- 
COKHX JlaBJIeHHAX. OHO- H AByYMpOMOTHpOBaHHble OOpasitbl OKasaJIMCb 3HayH- 


T@JIbHO AKTHBHeEe HeEMPOMOTHPOBaHHOTO *XKeJle3HOrO KdaTaJIM3aTOpa, IIpHuemM | 


-AKTHBUpytoulee elictaue K2O mo cpaBHeHuio c Al2Os cHuIbHee BbIpaxKeHo. 
OTHOCHTeIbHO JeiCTBUA 3TUX OOABOK Ha AKTHBHOCTb KaTaJM3aTopa B CJYy- 
yae CHHTe3a aMMHaKa pu aTMOcdepHOM AaBJIeEHHH B JIMTepaType UMeIOTCA pas- 


HOpeuuBble JaHHbIe. 
BpilicHeHHIO BJIMAHUA YKa3aHHbIX MPOMOTOPOB Ha CKOpOCTb HM30TONHOLO 


OOMeHa B MOJICKYJIAPHOM a30Te HMOCBAIMeHO KpaTKoe cooOujenHe A. B. Kppr- 
topo u C. 3. Poruuckoro (4), KOTOpble MpHUWIH K BbIBO,Y, 4TO *Kee30 6e3 
MpOMOTOPOB IO CpaBHeHHIO C MpOMOTHPOBaHHbIMH OOpasllaMH OOJlaflaeT OouIb- 
Wel yebHOM aKTHBHOCTbIO. OfHaKO B paOoTe (°) 1BaxKbI MPOMOTHPOBaHHbIi 
KaTaJIM3aTop OKa3asicn B 10 pa3 aKTHBHee HeIpOMOTHpOBaHHOrO 2*Kewesa. 

B cBa3M C 3THM BOSHHKJIa HEOOXOJMMOCTb B JONOJHHTeJIbHOM, Oovlee WIMpo- 
KOM HCCJIeOBaHHH H30TOMHOTO OOMeHa B MOJICKYJIAPHOM a30Te Ha 2KeJIe3HbIX 
oOpasllax C pa3HbIM COJepsKaHHeM MpOMOTOPOB, Ha KOTOPbIX CHHTe3 aMMMaKa 
OblI H3Y4CH TPH BbICOKHX JaBseHuAx (?, 3). 


IKcnepuMeHTaNbuHaA qgacCTbhb 


Merojuka 9KCIepHMeHTa NoXpoOuo onucana (°). OcobexuocTh HacTosulero | 


‘MCCJI€EMOBaHHA COCTOAJIa B TOM, YTO Bce OOpa3libl B KOMMYecTBe 30 Tr BOCCTaHaB- 
JIMBaJIH BOJOPOMOM Ha OTAeIbHOH ycTaHOBKe B TeyeHHe 50—55 yac. mpu 500°: 
10 yac. c OObemHOl cKopocTbIo 6000 yac~*, a OcTambHOe BpeMs CO CKOpOCTbIO 
3000 acm}. 

IJoce OKOHYAHUA BOCCTAHOBCHHA KaTaJIM3aTOpbl MaccHBUpOBaH Ip KOM- 
HaTHOH TeMMepaType a30TOM H3 OasOHa, HCMOb3yA B KavecTBe pasOaBHTeA 


OUMMCHHBIM OT KUCOpoa BOAOpoOA. SanaccMBUpoOBaHHblii OOpasell 3arpyxanu | 


B yCTaHOBKy JWIA H3YYeHHA M3OTOMHOTO OOMeHa HM OOpadaTbIBaIH BOJOpOJOM 
(akTuBallua) C OObemMHOH CKOpocrBio 3000 yac™! npu 500° B reuenne 10—15 yac. 


HcTHHHbIM NOpaqoK peakUMH, T. €. 3aBHCMMOCTb CKOpocTH OOMeHAa OT OOUIErO | 


AaBeHHA Ta3a, ONpeAeIAH B MHTepBale JaBeHH 3—30 MM pT. CT., a 9HEp- | 


THIO aKTHBalluM B HHTepBasle TemNepatyp 450—500°. 
YqelbHy!0 KOHCTaHTY ckopocTu oOMeHa (KaTaluTHyecKas AKTHBHOCTb) 


PaccuHTbIBaIH MO yYpaBHeHHio, ONHCHIBarouleM y TOMOMOVICKY JIA pHbIA H30TONHBIH | 


oOmeH (°,°). 
B tTa61. 1 yka3aHbl 3HayeHHA SHeprun akTHBalUH, nopxaAyKa peaklwn uv 
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) 


YeIbHOH KaTaNMTHYeCKOH akTuBHocTH K(P, f) IIPH COOTBeTCTBYIOULEM JaBJleHHu 
WH TeMlepaType WIA H3YYeHHbIX OOpa3llOB KaTasM3aTOpoB. 

Heo6OxoqumMo OTMeTHTb, YTO B XOJe UCMbITaHHA AKTHBHOCTD KaTaJIu3aTopa, 
MIPOMOTHPOBaHHOTO TOKO KeO, cyuecTBeHHO CHM2Kaslacb H3-3a YacTHUHOrO 


valorem wed 


(KuneTHuecKHe XapaKTepHCTHKH MU30TOMNHOTO o6mMeHa B MOJICKYJIAPHOM a30TC Ha AMMHAUHAIX 
2KCJICSHBIX KaTaJH3aTOpax 


e Seite aaa hehe AKTHBHOCTb, CM3/M?-yac 
: Syn, Mr E KKaal pAqOK 
o6pasua Mes “? MOJIb peakuun 
Al,0; K,0 K (4,5 mm 500°)|K (3,3 mm 500°) 

ApMKo — — One UE Ong= Soames & 3,9-10-3 
16—55_ | TIpumecp 2 1,2—0,6 35 0,75 |4,1—0,8-10-1 
4—55 3,85 Aaysidls 14 44 0,5 2G d'0=2 
2—d5 4,2 IIpumecb 11,6 43 One 2-10-1 
9—9d0 dba 24 PA 9 350 il) — | 2,6-40-1 


*l43 pa6orpt (°). 


YJeTyYYHBaHuA NPOMOTOPa HW YMeHbUICHHA TIOBepXHOCTH HCCeyeMoro oOpa3ila. 
Tlostomy B TaOmHILe AJIA Hero IIpHBeJleHbl HaYaJIbHaA WH KOHCYHAAH AKTHBHOCTH. 


O6cyexAeCHHEe Pe3YALTATOB 


M3 faux Tad. | MoxHO CelaTb OOUIMH BEIBOZ, YTO MpOMOTHPOBaHHble 
KaTalH3aTOpbl 10 YebHOH AKTHBHOCTH 3HaYHTebHO MpeBbIlllaloT xKese30 
APMKO (6€3 MpoMoTopoB). OTO coracyeTcA c HalIMMH pe3yJIbTaTaMU, MOsyyeH- 
HbIMH paHee (°). 

CyreqoBaTesIbHO, HMeeTCA BIOJIHE OMpeeeHHBIN MapadewHu3M B YCKOpslo- 
mjeM WeHcTBuH WOOaBoK (K2O u AleOs) Ha mpolteccbl CHHTe3a AMMHaKa H M3OTOII- 
Horo OOMeHa a30Ta. OTOT tbaKT TPYTHO OObACHHTD, ECM MpHHATb (7°), uTO Ha 
2KeJE3HBIX KaTaJIM3aTOpax JIMMHTHPYIOUladA CTaqWA B CHHTe3e€ AMMHaKa OOYCJIOB- 
JI@Ha aKTOM THApHpOBaHHA afcOpOupoBaHHOroO asoTa. 

Ecs1m mpeAnos0xKuTb, YTO H30TONHIN OOMeH MH CHHTe€3 AaMMHaKa IIpOTeKalor 
yepes OOMLYIO CTaMI0 — afcop6unto a30Ta, TO MOXKHO KOJIMYeCTBEHHO CPaBHUTb 
€KOpOCTH H30TOMHOrO OOMeHa H CHHTe3a AMMHAaKa C YYETOM 3aMOJIHeHHA MOBepX- 
HOCTH KaTasIM3aTOpa aJcopOupoBaHHbIM a30TOM (°). 

PacueT moka3bIBaeT, YTO aOCOJIOTHbIe CKOPOCTH peaKUHH CHHTe3a aMMHaka 
HW M3OTONHOTO OOMeHa IPH OMHHAKOBbIX MOKPbITHAX aCOpONpOBaHHOrO a30Ta 
OKa3bIBal0TCA OWIH3KHMH M10 BeJIMYHHeE Ha OJHOMPOMOTHPOBaHHbIX OOpasllax u 
2Kele3e apMKo*. 

B cayyae ABynpomoTupoBaHHoro o6pa3iia (3,85% AlzOs u 2,14% KeO) 
CKOpOCTb OOMeHa IIpHMepHO Ha NONTOpa MOpAAKa MeHbIle CKOPOCTH CHHTE3A. 
AunasorHunbiii pesymbTaT ObuI momyyenH (°) Aaa KaTamusaTopa (2% KeO 
vu 4,5% AleOs). OnHaKo OOpasell C HHBIM COJepxkaHHem MpomoTopos (2,6% Ke2O 
u 1,2% AleOs) oKa3asicd OUeHb AKTHBHBIM B OOMeHe (TAO. 1). 

TlonnxxeHHad aKTHBHOCTb B H30TOMHOM OOMeHE BbILe YKa3aHHOTO Barb 
MpOMOTHpOBaHHOrO OOpaslia BO3MOxHO OGycOBIeHa HeOCTaTOUHOK MoL- 
BUXKHOCTbIO X€MOCOPOHPOBaHHbIX aTOMOB a30Ta Ha IMOBepXHOCTH KaTaJIH- 
3aTopa JaHHoro coctaBa. He ucKmouaeTcnx TakxKe, YTO CHHTC3 AMMHAKA MO?KET 
MporekaTb Ha 9TOM KaTasIu3aTOpe Yepes XeMOCOPOUPOBaHHHIM MOJICK YJ APHbIN 
a30T. 


* JIma@ pacueTa HCIO/Ib30BaHbI SKCMepHMeHTaMbHble aHHble MO CHHTe3y aMMHaKa IpH aT- 
mocibepHoM Jlapsienuu, Nomyuennbile H. M. Moposopbim B ma6opatopun mpod. M. MW. Temxuna. 
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Kuneruka H30TONHOrO OOMeHa Ha HCCIEAOBAHHbIX MPOMOTHPOBaHHbIX OOpa3- 
Wax He MIOXO coriacyeTca C KMHETHKOM CHHTe3a AMMHaKa. QHEpruu akTHBAalAv 
o60uX MpolleccoB, paccuHTaHHble Mp MOCTOAHHOM seTyuecTH acopOu“poBaHHOrO 
a30Ta, YJOBJIETBOPHTeIbHO COBMalalor. 

TakHM O6pa30M, 9KCIepHMeHTaJIbHble JaHHbIe M0 W30TOMHOMy OOMeHy Ha 


*KeC3HbIX AMMHAYHBIX KaTaIM3aTOpax MOATBepxaloT MexaHH3M TemKuHa — 
IIbpxepa (1°) quid CHHTe3a aMMUaKa. 


@vsvko-xuMuYeCKHH MHCTUTYT Tlocrynuuio 
uM. JI]. 1. Kapnosa 24 VII 1958: 


MockosckHii XMMMKO-TeXHOJIOrH4eCKHH HHCTHTYT 
uM. JJ. MH. Menjeneesa 


HIHMTHPOBAHHAS JIMTEPATYPA 
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Woraann Akanemun HhaykK CCCP 
1958. Tom 123, Ni 4 


XHMHA 


®. M. BAHHIUTEAH wu axanemux AH YCCP E. A. LIMJIOB 


KMHETHYECKHH W30TONHbIN IPOEKT B PEAKIMAX 
HOAMPOBAHHA APOMATHYECKHX AMVMHOB 


Hegapuo Opwio moKasaHo ('), uTO peakUMH HoqupoBaHusa apomaTHueckux 


JMaJIKUaMHHOCYIbOKHCIOT ONHCbIBaIOTCH TPHMOJICKYJIAPHbIM KHHETHYCCKHM 
ypaBHeHHem 


— AD ey (MY [X] + eo [M] [XI [BI], (1) 


rye M — aHHoH JuaiKHaMMHOCybpoKucOTH, B — OCcHOBHaA KOMIOHeHTa 
OydpepHoH cmecn u X — HOJ-KaTHOH WIM MOWeKYJIAPHbIM Hoy. M3 ypaBHewugr 
(1) cmeqyeT, 4TO B MexaHH3Me HOJNpOBaHHA MpHHHMaeT yuacTHe OCHOBaHHe B 
HJIM BTOpad MOJIeKyJa aMHHa. 

MoxHO aTb Ba pa3JIMUHbIX OOBACHEHHA TOMY ABJICHHIO. 

A. OcHoBaHue CJIYxXHT TIpOTOHaKUelTOpOM coriacHO CXeMe: 


NR NR NR» 
+XHB— OQ - Os 
W OX x 


Br 


5. Wogupyroumum arentom sapsasetca Kommseke coctrapa X--- NReAr nau 
B OydepHbix pacTBopax X--- B: 


NR, NR WR 
+ XeesNR Ar —> G — (Jie 
is, : 
AtNR> OH) 


B TOM cilyyae MpOTOHAaKUeNTOpOM MOxeT ObITh MONeKYJa BOAbI (KaK MpH- 
HATO B CXeMe) HIM Apyroro OCHOBaHHA. 

Cxempt A u B kuHeTH¥eCKH Hepa3JIMUMMbI, HO MO?KHO CJeaTb MEXKTY HAMA 
BLIOOP, NOMbSYACh OMpeeMeHUAMH H3OTONHOPO spPekTa Ip 3aMelleHHH BOLO- 
poya wa fio. B camo flee, eculM peakluA CleqyeT MexaHu3mMy A, TO JouIxKeH 
HaOMOlLaTbcA HZOTOMHBIM a:pekT, Tak KaK OTILeMJIe€HHIO MpOTOHA COOTBETCTBYeT 
cTalud, ONpelenstoulad OOULyIO CKOPOCTh peakIHH (MOCKONbKy BTOpad MOveKy- 
gla aMuHa wiH ocHOoBaHUA B BxO_NT B KMHeTHUeCKOe ypaBHeHHe). Ecu BepeH 
mexanu3m 5, To H30TOMHbIH a:pPeKT He OOABZaTeeH, NOTOMY TO CTaqHA OTILeN- 
JICHHA MpOTOHa He OTPaxkaeTCA B KMHETHYCCKOM ypaBHCHHH. Oyuako Hoyupo- 
BaHue 10 MexaHu3my b MoxkeT HATH HC H30TOMHBIM 9PeKTOM Mp YCOBHH, YTO 
CKOPOCTh OTILeMJeHHA MpOTOHa COM3MepHMa CO CKOPOCTbIO oO6pa30BaHHA Mpo- 
M@KYTOUHOFO XHHOHAHOTO KOMIMIeKCa. ; 
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C membio BLIGOpa B BOSHHKIWeli albTepHaTHBe Mbl USYYHIM KMHETHKY HOLK- 
POBaHHA HECKOJbKUX ApOMATHYeCKHX AMHHOB, aMHHOKapOOHOBbIX H aMHHO- 


cysbokucsor (cm. Ta6. 1) H NapammebHO ONpeseMM KHHeTHYCCKHK M30TON- 


HbIH apdekT MO MeTOAY cpaBHe- 
4 HHA KOHCTAHT CKOpocTeH HOUpo- 


HbIx aMHHOCOeHHEHHE. Baio 
YCTaHOBJICHO, UTO CKOPOCTb HOdU- 
PpOBaHHA UCCJIeEJOBaHHbIxX COe]H- 
HeHHH, 3a HCKJIIOUCHHeEM HeKOTO- 
PbIX OCOOeHHBIX Cly4aeB HM ycJO- 
Bul, O KOTOpbIX OyJeT CKa3aHO 
HMxKe, BOOOMe CceqyeT ypaBHe- 
nuto (1). IIpu strom Avia nepBus- 
HbIX aMHHOB HU MeTHJaAHWJIHHa 
Puc. 1. Ckopocrs fioquponaHHa amMHocoequHennii x — plone Dh Bo (ruqpaTupo- 
{—anerxuii. aunnun:  2—2,4,6-Tpunefitepoanu- BaHHbIli WIM B KOMMVIeKce C aMH- 
jun; 3—serkat HaTpHepad comb m-amuHoOeH- HOM). MogupoBaHHe TpeTHUHBbIX 


sono KucoTH, 4— HaTpnesad comb N,N-2H- agmunHocoequHeHHH UyerT IBYMA 


MeTHICyIb(anHOBOH KHCJIOTHI (CBeTJIbIe TOUKH — ae at 
jlerkaa, TeMHbIe Touku — 2,4,6-TpuzeTepocosb) MOTOKaMH yepes J* 4 yepes Je 
5 —watpuesat comb 2,4,6-rpHqeTepo-m-aMuHo- (WJIH HX KOMIVIeKCbI C aMMHAMH). 


6eH30HHOH KHCJIOTHI OcHOBHBI€ pe3yJIbTaTbl OMbITOB 

puBexeubi B TaO. | H Ha pue. 1. 

B tTaOmmue ykKa3aHbl ycOBHA 

ONbITa, MPOWeHT 3aMelleHHA BOZOpOa B eliTepoO-coeqMHeHHAX, H30TON- 

HI addbekT (Rky/Rkp) HW OTHOCHTeJIbHaA AKTHBHOCTb JIeTKHX AMMHOCOeMHE- 

Hui mp oxupopanuu (A,). BenuunHa Ap B3ATa MO OTHOIMeHHIO K CKO- 

poctu fioqupopanua N, N-gumerwimetannaT-HoHa, MpHHATOH 3a eMHHILy. 

SHayenua A, HallO pacCMaTPHBaTb KaK NPHOJIM3HTeIbHbIe; TOUHOe CpaBHeHHe 

3aTpYHeHO TeM, YTO YCJIOBHA HOJMPOBaHHA Pa3JIMYHbIX aMHMHOCOeAMHEHHH M0 
HeEOOXOJMMOCTH OUYeHb pa3JIHUHBl. 


Us — wh 60~—S 00S a 


Ta6auna 1 
re ele a ee ee re Hauanbuble KONenTpannE 
AHHEHHE Hi lee D gl 1D, Ar (Momb/1), pH Temnepatypa 
2,4,6-Tpujeiirepo-N, N-au- 90 il it M 0,0758; Jz 0,008; KJ 0,04; 
MeTHJIMeTaHHJIaT-HOH 2 Sie 
4-neitepo-N, N-zumetTus- 64 1 1 M 0,0145; Jz 0,0072; KJ 0,073; 
MeTaHHJlaT-HOH dochat 0,064; pH 6,9; 25° 
2,6-mumetirepo-N , N-auMe- 90 4 OFZ, M 0,02734.52)0,005; KJ/0:0%= 
THJICY b(panHsaT-HOH 20° 
2,4,6-rTpufelirepo-m-quMe- 95 1,4 30 M. 0,02; Ja 0,005; KJ 70,04 
THJIAaMHHOOeH30aT-HOH 30° 
2,4,6-Tpueirepometanu- 61 oe 0,02 M 0,133; Je 0,015; KJ 0,036; 
JIaT-HOH ope 
2,4,6-Tpujelirepo-m-aMHHo- 90 4,8 0,22 M 0,045; Jz 0,005; KJ 0,05; 
6eH30aT-HOH 30° 
To xe 90 Si0) 0,24 MOO;01e Is OL005 Ki O02 
dochai 0,1; pH 7,4; 30° 
2,4,6-rpuyelirepoannmy 86 By) a M 0,025; Jz 0,005; KJ 0,45; 
De 
To xe 86 4,0 UGS) M_ 0,02; Je 0,004; KJ 0,412; 
dbocpat 0,025; NaCl 0,08; 
pH 830; 25° 
2,4,6-Tpugelirepomeru- 95 one 110 M 0,01 J, 0,002; KJ 0,3; are- 
aH JIM Tam0;0o05 sp ilico, Os 22 
2,4,6-rTpuelireponumerus- 89 3,0 120 MM O,0d: 30 O02 KI Ode 
aHuJIMH | akran 0, o:1pit oso; O0s 


*OTO 3HaycHHe H30TOMHOTO opekTa, MoO-BHAMMOMY, MeHbIe jeHCTBHTeJbHOrO BBHAY 
TOrO, 4TO BO B38ATOM Tipenapate % 3amemjeHua H feltTepHem mau. 
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BaHHA OObIMHbIX HU JeliTepHpOBaH- | 


Kak mokasbipaior Jlanuble raOu. 1 u KpuBas 4 ua puc. 1, peakUHA HoLupor 
BaHHA B HEKOTOPbIX Clyyanx ueTOe3 BCAKOrO Uu30TONHOrO adiexta (ky/kp = 
= 1). Ito OTHOCHTCA K TpeCM JMMETHJaMHHOOeHsOUICYIbpoKucoTaM. 2,4,6- 
TPHeMTepO-M-MMeTHAMHHOOeH30aT-HOH HOXMPyeTCA JIMWIb HeEMHOTO MeqwieH- 
Hee, 4eM Jerkoe coequHeHHe. JA OCTabHbIX aMuHOCOeAMHeHUM HomMpoBaHne 
MPOXOAUT CO 3HAYHTCJIbHBIM H3OTONHBIM S¢pekTom (or 3 Ao 4,8). B ary rpynny 
BXOJAT PasJIM4Hble NePpBHYHbIe H BTOPHYHbIe AMUHbI HM COM AaMHMHOCYIbiPpo- un 
AMHHOKapOOHOBbIX KHCJIOT, COMepxKallMxX MepBAYHYIO aMMHOrpynny. 

@akT OTCyTCTBHA Hs80TOMHOFO adekTa JIA HeEKOTOPHIX aMHHOCOeqUHeHUIt 
AOKasbIBaeT, Kak YKa3aHO Bbillle, YTO OCHOBAHMe yuacTByeT B peaKIMM B CO- 
cTabe HOJMpyioulero KOMMMVIeKCa, a He KaK aklleniTop mpoToHa. Hanuune n3oron- 
Horo addpekta y ApyruX aMHHOB MOXKHO ObIIO Obl OObACHHTb pa3/IMYHeM B Me- 
XaHM3Me peaKkUWH, OJHAKO HY2KHO IIPHHATb BO BHHMAHHe OYeHb OOMbUIOe CXON- 
CTBO KHHeETHYCCKUX 3aBHCHMOCTeH VIA UCCJIeOBaHHbIX aMuHOB. TlosTOMy MbI 
nojlaraeM, YTO BO BCeX CiyYaHxX HOMMpOBaHHA cCNpaBeluBa cxema B, 7. e. 
4TO HOJMPYIOWIMMH areHTaMH ABMAIOTCA KOMIMJICKCbI HOJ-KaTHOHa uu fiona 
C AMMHOCOeXMHEHHeEM WIM OCHOBaHHeM B, 

B mofrBep2%eHhe STOTO BbIBOJa MOXKHO MpHBecTH HM Apyrue cooOpaxeHua 
(*). B uacruocrTu, BblyHcJIeHHe NOKaSbIBaeT, UTO B YCJIOBHAX, OH3KHX K HalluM 
OMbITaM, KOHWeHTpalna J* paBua 107'4—107!° M. Takas HuyuToxKHad KOHIeHT- 
pallu AKTHBHOFO areHTa HE MOXKET, BEPOATHO, OOecneuHTb HaOsIOAaeMy!O CKO- 
pocTh HojMpoBanusa. C Apyrok cropoubl, OOpa3s30BaHve KOMIMIe€KCOB M@XKLY aMu- 
HaMH HW TaoreHaMu ABJIAeTCA OOWHM MpaBHJioM (?) H H3BeCTHbI culyyan, Koryla 
NIPUCyTCTBHe AMHHOB B BOAHOM pacTBOpe yCKOpHeT peaKUHH TasOreHHpoBa- 
HHA (°). a 
-  SaMmeTuM, 4TO KMHeETHYeCKHH UM30TOMHbI addekT, MO BeM4uHHe paBHl 4,. 
Obl HalieH UM JWIA peakUuN HOAMpoBaHuA JeHTepupoBaHHoro deuoua (*), aHa- 
JIOTHYHOH HOJHPOBaHHIO NepBHYHbIX HM BTOPHYHbIX AaMHHOB. TakKHM OOpa3om, 
HOJMpOBaHve OTHOCHTCA K U4MCJIY TeX HeMHOrHX peakUHH 9/1eKTpOduIbHOrO 
3aMElle€HHA BOJOpOa B apOMaTHYeCKHX CHCTeMaX, JIA KOTOPbIX OblI Halen 
KMHeTHYeCKHH M30TONHEIM addext. Kak u3BecTHO, peakKUHH HHTpOBaHHsA (°), 
OpomuposBauua (°) u, nO Oombulel uacTH, a30coyueTaHHA (*) UAYT C OAMHaKOBON 
CKOpOCTbIO JWIA JIETKUX HW TAKEMbIX COeMMHeEHHH. PeakWHH cysbdpupoBaHHs. 
(§) w WHkKsOLeruaqpupoBaHua anos (°) CBA3AHbI C MaJIbIM H3OTONHbIM acpdpex- 
TOM. SHAUMTebHbIM W30TONHbIN ac:PekT, YCTAHOBJICHHbIN JIA CyYaH a30co- 
yeTaHud n-xopdenusqua30HHa c 2-Hadrou-6,8-2ucybPoOKcHJIOTOH B Mpucyt- 
CTBHM MMpHAuHa, Hallie] OObACHeHHe B MpOCTPpaHCTBCHHDIX 3aTpyHeHUAX (’). 

B HacToslee BpeMA HeEACHO, NOUeMY HOJMPOBaHHe AMHHOB B OMHUX Cyyanx 
CBA3aHO C H30TONHbIM 9ddbeKTOM, B Apyrux He cBx3aHO. Kak MO2KHO BUJeETb U3. 
JaHHbIx Ta6ul. 1, HeT OOMeH 3aBHCHMOCTH MexKAYy CKOPOCTbIO peaKIHH MU M30TON- 
HbIM acbcbekTom. Tak, HallpHMep, UW30TOMHbIH sddekT HaOMOMaeTCA HU AH OCH 
MaJlO AKTHBHOH MeTaHHJIOBOH KHCJIOTbI H JWI BeCbMa AKTHBHbIX MeTHJIaHHJIMHa 
M JluMerHnaHuanHa. Mexay TeM JOBOJIbHO aKTHBHbIC JMMeTHJaMHHOOeH3OI- 
cyibocomm oxupytorca OJMHaKOBO ObICTpO B (OpMe JiefKHX H THA2KEJIbIX CO- 
euHeHuii. Bo3MoxKHO, YTO 3aBHCHMOCTb Me%KY CKOPOCTbIO HOAMpOBaHHA 4H. 
H30TONHBIM 30:pPeKTOM HYKHO PaCCMATPHBaTb OTAeIbHO AA pa TPeTHYHBIX 
M WIA pala NepBHYHBIX HM BTOPHUHbIX AMHHOB. 


IkKcMepHMeHTAAbLHHEE MauHubpe* 


IlpenapaTh m- H N-JuMeTHaMMHOOeH3OICYAbPOKHCIOTHI Obl HOJy 4e- 
HbI CYJbPpupoBaHHeM uMeTHaHHIHHAa (7%). M-J[uMeTHJIaMHHOOeH3OHHY!0. 
KHCJIOTY Mbl YTOTOBHJIM 3 Al-aMMHOOeCH3OHHOM KHCJIOTbI MCTHJIMPOBaHHeM: 
HOJMCTEIM MeTHJIOM B WKemOUHOH cpege (11). Jia OTAemeHHA MOHOMETHIJI-Mpo- 


* TIpu yuactun O. M. [puunna 


| 


H3BOXHOFO JMMeTHaMHHOOeH3OHHYIO KHCJIOTY H3BIeKaIM SSMpOM 43 BOAHOTO | 
° } 

pacrsopa mp pH~4; AnuMHHble TOHKHe Hrvibl, T. WI. 154°. B ocTambubix ClyyaAax 

MOJIb3OBaJIHCb FOTOBbIMH TipenapaTaMH Nocse HafliekKalleH OYHCTKH. 


2,4,6-Tpuyeiirepo-aHHIHH, -MeTHaHWJIMH M -MMeTHaHWIMH, a TaKxe 2, | 


} 
| 


4,6-TpujfelTepo-m-aMHHO- H -M-JUMeTHJIAMHHOOCH3OHHbIe KUCJIOTHI MOWyUa 


myTeM OOMeHa B KUCJIOM Cpee JerKUX AMHHOCOeAMHEHHH C 99%-H D2O mpm Ha- | 


rpespanuu Zo 100° B revenue 60—100 uacos. 2,4,6-TpueuTepo-a- MH N-AMMeTHJI- 
AMHHOOeCH3OICYIL(POKUCJIOTHI TOTOBHIH cCysbiupoBannem 2,4,6-TpudenTeposu- 
MeTHIaHHIHHa 30%-M JeHTepoouleyMoM, 
nowyu4eHHbim 43 SOsu DeO. 4-J,eitTepo- 
N,N-uMeTHJIMeTaHHJIOBad KHCIOTa M0- 
uiyyeHa cysbpupoBanuem 4-JleiTepo- 
JMMeTHJIAHHJIMHa, MpPHTOTOBJIeHHOrO U3 
n-OpOMAUMeTHJIAHHIHHa Yepes N-JIMTHE 
JuMeTHIaHHHH ('*). Cofepxkanue JeH- 
TepHaA B MOJUYYeHHHIX MpenapaTax ompe- 


CKHM WIM KalieJIbHbIM MeTOJlaMH. 


0 2 BU “6 Hun HOCOCJMHEHHH, HOJla HW HOMCTOrO KauA 


6 00aBO B HCYTCTBHH cbocdata 
Puc. 2. Woguposanve uMeTHanninna. es 100aB0K HB Npucy joce ; 


‘Hauvasbuble KOHICHTpallHH (Mowb/J1): HMe- th z 
TuaHuauH 0,0039, J2 0,0015, KJ 0,4, boc- HbIX comen. IlagenueTuTpa Hoja HaOJO0- 


tbat 0,04; pH 6,1; 30°. 1 —aerkuii Qume- janocb Mp MOMOMH MHKPOTHTpOBa- 
“THIIaHHIUH; 2 — 2,4,6-Tpujeutepoqume- HUA po THOCYJIb(paToM. 
THJIaAHWJIHH 
10 OobueH YaCTH XOpOWIO penpoxyun- 
PyIOTCH HW NO3BOAIOT YCTAHOBUTb TOUHbI€ 3aBMCHMOCTH CKOpOCTH peaKUMH OT 
KOHILCHTpallMH KOMMOHEHTOB CMeCH. OTH aHHble OyYT H310%KeHbI NOLpOOHO 
B Apyrom mecte. B 9TOM CTaTbe MbI OTMCTHM TOJIbKO, YTO IPH HOAMPOBaHHH Me- 
‘THJIAHHJIMHa H JMMeTHIaHWIMHa peaKUMA B HeEKOTOPbIX OMpeeIeHHbIX YCJIO- 
BUAX HMeeT aBTOKAaTaIHTHYeCKHH XapaKTep, 4TO BHAHO H3 puc. 2. Peakxuua 
MpOTeKaeT HOPMaJIbHO N10 ypaBHeHnio (1), ec1M ee BeECTH IPH MaJIbIX KOHILeH- 
Tpaluax cBoOoqHOrO amMHa u Hosa. SHauenud ky/kp, MPHBeeHHbIe WIA 9TAX 
WBYX aMMHOB B TaOs. 1, NOyYeHbI B YCJIOBHAX, KOra aBTOKaTaJIM3 He MMed 
MecTa, B YaCTHOCTH, MpH HU3KHX PH. Puc. 2 noKa3sblBaeT, BIPOYeM, YTO H AaBTO- 
KaTaJIMTHYeCKad PeaKWHA MpOTeKaeT C H30TOMHLIM 2q:pceKTOM, paBHbIM 3—4. 
IIpupoja aBrokaTasiMTuy4eckol peakIMu elle He COBCeM sicHa. 


VUnctutyT opranuueckol xumMun Iloctynuao 
Akajlemun Hayk YCCP 24 VII 1958 
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WenmaOcb TO BOe Toce COK*KeHHA — 
(pOTaWMOHHbIM, MacCC-CIIeKTPOMeTpHue- — 


CkopocTb HOJUpOBaHHA H3MepAach | 


Np pa3JIMYHbIX KOHILCHTPallWAX AMH- © 


alleTaTa WJIM JIakTaTa B KayecTBe Oyqep- | 


Pe3syabTaTbl KHHETHYCCKHX OTBbITOB © 


Hornaye Akagemun wayr CCCP 
1958. Tom 123, N 1 


XHMH A 


Jl. X. BAHOrPA,, u H. C. BYJIb®COH 


HHTPOBEHSAJIBAETHAbI B PEAKILMH PE®OPMATCKOrO 


(ITpedcmaeneno akademuxom B. A. Kasanckum 23.V 1958) 


TlonbiTkv BBeqeHHA KapOOHHJbHbIX COeMMHeHMA, cOepxKalHX HUTpOrpyn- 
Ty, B peakuuto Pedopmartckoro 0 cux nop Obiim HeyfayHbimu (!). [Ipumenenue 
THX COCIMHEHHH B peaklMH I puHbsapa TakxKe He JaBalO yOBMeTBOPHTEJIbHbIX 
pesyuibTaTOB (*). OWHakO MPHUYHHbI STHX Heyay B OOOUX CIyYaAX He OMMHAKOBbI, 

IIpu peaktun Tpunbapa mpenatcTBHem cuy2KHJIO BOCCTAHOBJeHHe HUTpO- 
rpymmbl peakTuBom Ipunbsapa. Oro 3aTpyHeHHe Oblwio mpeoqoneno mpoBexe- 
iHeM peakKUHH Mpa HH3KOH Temnepatype (*). CneqoBaTebHO, HaJIM4He HUTPO- 
pyllbl HE MpemATCTByeT peak MeTaOpraHHyecKkHX COeAMHeEHHH Cc Kap6o- 
IMJIbHOM: rpynnoH. : 

IIpu peakunu xe Peopmatckoro c KapOOHHJIbHbIMH COeMHEHUAMH, Ccozep- 
KAUIMMH HHTPO-rpyliny, MpakTHyecKH BeCb WHHK OCTaeTCH HeH3MeHHbIM. IJo- 
‘KOJIbKY CMe€lIaHHOe WHHKOpraHHyecKkoe COCAMHEHHE JOJI2KHO 3]ecb OOpa3s0Bbl- 
3ATLCA B MPHCYTCTBHH KapOOHHWJIbHOrO COeMHEHNA, CeLyeT MpeANONO*KHTD, 
ITO COJepKalllancA B HEM HUTpO-rpynna MpenATCTByeT B3aMMOJeCHCTBUIO WHH- 
<a Cc ralonAspupoM. OTo yAasocb NOATBepAHTb TeM, YTO JerkO MpoTeKaloulaA 
yeakIMA alleTO*eHOHaA C OPOMYKCYCHbIM S:UpOM MOJIHOCTbIO OCTaHAaBJIMBaeTCA 
jo6aBKoH 0,05 Moma HHTPOGeH3O/Ia, WaxKe eCJIH €€ NPOBOANTb B TeTparuyApoy- 
)aHe B IIPHCYTCTBHH XJIOPHOH PTYTH, 4TO, KaK H3BeCTHO, OOeruaeT TeyeHHe 
yeakuHH (°). 

OuepuyHO, peakunio Pepopmatckoro c yuacTHeM KapOOHHJIbHbIX COeMHe- 
Mii, COJepxKalluX HUTPO-rpynny, cie_yeT MpOBOANTb B Be cTaquu, MpHroToB- 
IAA CHavasla H3 WHHKa U ralousadupa «peakTHB PedopMatTckoro» u WeHcTByA HM 
la KapOOHHJIbHOe COeqHHEHHe. 

Mp mpuMeHuIM 21a 9TOrO MeTOoANKy Suremsa u Kexosilica (*), paspa6otanHyto 
[MH JWI TpOBekeHHA peakWuH PepopmatcKoro c yyacTHeM XHHOJOB, Pe Obio0 
1eOOXOJMMO HCKJIOUHTb BOCCTAHOBJICHHe XHHOJIOB IMHKOM. IIpu sTOM HaM yJla- 
IOCb H3 O-, M-, fM-HHTPOOeH3abAerHoB HU OpomyKcycHoro sdupa MOyuHTb 
OOTBeETCTBYIOUHe Spupbl B-OKCH-B-HUTPOcPeHHMPONHOHOBHIX KHCJIOT. YcMeLI- 
Oe MpOBeNeHHe STHX PeaKILHi NOATBepxXLaeT BbICKaSaHHOE BILE MpeANoo*Ke- 
Ive, UTO HUTpO-rpyima MpenATcTByeT OOpasoBaHHlo CMelIaHHbIX WHHKOpraHH- 
leCKHX COeHHeEHHH. 


Oise i: é PDUMeCHTalb Han Ga cieb 


K 8 r WHHKOBBIX CTPy2KeK, MPOMBITBIX CMeCbIO alleTOHa H 2%-li BOAHOM COuIA- 
HOH KUCJIOTOM, 3aTeM ALLeTOHOM H BBICYIICHHBIX CYWIMIbHOH JIaMnon, B 100 ma 
yxoro adupa AoOaBrsioT 5 Kaleb supHorO pacTBopa MgJCHs, 3atem 10 r 
0,06 mona) 6pomyKkcycHoro supa uM KUNATAT 2—2,0 yaca MPH pasMelUMBaHUH. 
Tonyuenubili pacTBop «peakTuBpa PetopmatcKoro» JekaHTHpy!0T C Helpopea- 
MpOBaBllero WHHKa (~O5,5 1) Ha 4.5 r (0,03 mons) o-, m- nM N-HATPOOeH3avIb~ 
lerHja, KHMATAT | uac, OXNAaKMalOT, PasMeLUIHBAalIoT 30 mun. c 50 ma 10%-H 
KCYCHOH KUCJIOTHI, OTAEIAIOT BOAHBI COM, SKCTParupytoT ero a(pupoM ¥ MpH- 
OCIMHAIOT 9KCTPaKT K 3*PHPHOMY ‘cMOIO. OPUPHbIM pacTBOP BCTPAXHBAloT 
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0 
30 mun. c 5m 40%-ro pactBopa OvcybtuTa HaTpusA, MpoMbIBaroT BOZOK, 10% Mt 
pacTBOPOM COLI, CHOBa BOLOL, cyaT OesBOAHBIM CyJb(aTOM MarHHsA, OTFOHAIOT: 
| 


acpup, H OcTaTOK WeperoHAoT B BakyYMe. 
Ta6suua 1 


Bprxoa es 


Tloay venuplli npOosqykt T. Kun. 
of % Hamu WauHble | JHT. TaHHbIe 


VcxoaH. Hu 
TpO6eH3aJlb- 
merug 

Le) 


Opto- | Stua-8-oKcn-8-(0-HH- 3,0 | 41,9 | 170—175°/5 mm PKugkocthb **/Amugy. T. M.. 


TpobeHus1)-NponHo- eo (2) 
HaT 

Meta- | Srun-3-oxcu-8-(m-nu- | 3,5 | 48,9 | 179—182°/2,5 mm [58° (m3 cnup- ae 
TpodeHHut)- IIpOmHo- Ta) 
HaT 

Tapa: | Orun-3-oKcn-8-(n-Hu- 3,6 | 50,3 | 184—186°/3 mu 46 ,5—47° | 45—46° (8) 
TpodeHHJ1)-Npomno- (u3 acdupa) | 
Hat 


*la 3arpyXeHHbIH aJibjerug. | 
** 05 r oruu-f-oKcu-B-(0-HuTpodenua)-mponvouata, 1 Ma 25%-ro BoqHOrO aMMHaKa Ki 
0,5 Ma Metanoia octapasior Ha 48 yac., duNbTpyIoT u Nosyuatot 0,385 r amuga 8-oKcu-f-: 
(o-HUTpodeHH)-IpONHOHOBOH KHCJIOTHI, T. m1. 197° (43 cmupTa). 


XapakTepWcTHKa MOJYYeHHbIX MpOAYKTOB JaHaB Tau. 1. V3 OucyabcuTHo-, 
rO 9KCTpakTa COOH BbIeIAIoT OKOO | Tr HempopearHpoBaBlUero alibderuya. 


Hay4Ho-ncceqopaTeIbCKHH HHCTHTYT Ilocrynuo 
OpraHHuecKHX MOyNpoAyKTOB H KpacuTesen 16 IV 1958 
um. K. E. Bopowmaosa 


HHTHPOBAHHAS JIATEPATYPA 


1 Cc. R. Hawser,,W. H. Puterbaugh, J.Am.. Chem. .Soc., 75, 1068 (S53 
Je Nol testa, Labs IK Gs ita, T. Takeuchi, J. Pharmac. Soc. Japan, 73, 895 (1953); PK X uo, 
Ne 22, 51835 (1955). 2M. S. Newman, A. S-Smith, J. Org. Chem., 13, 592 (1948). 
@R.E. Miller, F. F. Niomid,, J: Org. Chem., 15, 728 (1951). 2A, Siegel, 
H.Keckeis, Monatsh. $4, 910 (1953).. © A. Einhorn, Ber:, 16, 2645. (1883) 
CO AC bal eliotn | GasPiauuns met tz, Berl fn L660) (1884). 
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Hoxuann Akayemun nayr CCCP 
1958. Tom 123, Ne 4 


XHMHA 


E. H. KAPAYJIOBA, JJ. UI. MEMJIAHOBA u Lf. J. PAJIBMEPH 


CHHTE3 2-METVUJI- HW 3-METHJI-1-THAMHAHOB U 2-9TUJITHAMVHAEHA 
(ITpedcmaeaeno axademukom A. B. Tonuueesim 14 VI 1958) 


B cBa3H C H3yYYeHHeM CePHHCTbIX COeMHEHHH cpeqHux (bpaKunii Hedreti 
TpeAcTaBJIAtoT MHTepec B KayecTBe MOJelelH TaK Ha3bIBAeMble MO yapomMaTuye- 
CKMe CepHHCTble COCAHHEHHA, B YaACTHOCTH aJIKHJIMpoHsBo_HbIe 1-THaMHaHa 
(2,3-quruyqpoTuaHadtena) C 3aMeCTHTeEAMH B ISTHWICHHOM KOuIbIle. B moucKax 
MeTOJa CHHT€3a TaKHX COCMHEHHM MbI HalllJIH, YTO HeH3BeECTHbIe JO cux mop* 
2- u 3-meTHu-1-THanHAaHb! (III) MoryT 6piTb rmaQko Nosy UeHbI CTyMeHYaTEIM BOC- 
CTaHOBJIeHHeM cyibcouos (1) cooTBeTcTByIOWHX 2- uw 3-MeTHJITHAHHCHOB: 


ine R’ R’ 

TERE AGL i) gp Ye ys 

| Pd|C | | ri LiAIH, | | Ce 

a CH its CH 

\ NS \ yoo 
xe pn 

Bo ly 

BON) O aD 


(1) (11) (III) 
a) R=-OF 52 R beso s6) R=) R= CHg. 


YOOHBIM MeTOJOM CHHTe3a 2-aJIKHJI-THAHHJCHOB SABJIACTCA MeTaJIJIMpOBaHHe 
THavHeHa (THaHadTeHa) H-OYTHJIJIMTHeEM C TOCJIeLYIONIMM aJIKWJIMpOBaHHeM 
JManKkuscynbdpatamu. JlelicTBHeM JMMeTHJI- M uoTHICyIb(paTa Ha 2-THaHH- 
TeHHJJIHTHH ObWIM MOJIyYYeHbI COOTBETCTBCHHO, 2-MeTHJITHAHHeH H He ONHCaH- 
HbIli paHee 2-9THITHAMHeCH. 2-MeTHJITHAMHJeH OKHCJIAIOT MepeKUCbIO BOZOpora 
B 2-MeTHJITHaHHeHcy bo (Ia). Crpoenue 2-meruu-1-Tuauujana (II]a) qoKa- 
3aHO BCTPC4UHbIM CHHT€30M MIO CXeMe: 


GH, 
Me 
‘od H,02 ; | | Pdjc ' ai Shy 
| | | ae | CHe 
re See 
IN On 
ona hoe 
Nec CHes fe) ah 
ee | Hn ; | Lak 
N ~ 
ONG  MeBr S CH3 
VAN OS 


* Payee Hamu 6plmo noKa3aHo (1), YTO MpH MMporuse anmunernscyibpusa oOpasyercA He 
O-alIMTHOWeHON C MpHMecbIo 2-merTua-2,3-AHTHApOTHanadTena, HO, BOMpeKH aHHbIM Xepsa UH 
Tpuurapaa (7), mponennmbennicyibpud M MpokykTbl ynOTHEHHA TocmemHero. 
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3-MeTuiTHanHyeHcybpon (16) cuntesHpoBan mo Bepuepy (*): pexumalteTo- 
HWICYIbHA, MOIYYCHHbIH “3 XOpalleToHa MU THOPeHOMATA HATPHA, UMKMHSYeT> 
ca mpu JelicrBuu P.O; c oOpas0BaHHeM 3-MeTHJITHAHHeHa, nocwleqHHH Cc MOMO- 
mio HO, okucasnetca B 3-MeTHsITHaHHAeHcybpoH. Crpoenne 3-meru-1-THa- 
vugana (1116) qoKasaHo rnqpooGeccepuBaHHeM Hal CKeJIeCTHbIM HAKeJICM — BBI+ 
JI@leH KYMOJI C BbIXOLOM 84% OT TeOopeTHYeCKOrO. 

0,18 Mona THaNHeHa MeTammupy1oT H-CaH,Li mo (*). K adupHomy pacTBo- 
py 2-THaHHAeHHANUTHA MpHOaBrstoT pactBop 0,18 moma (CH3)2SO4 B 100 M 
apupa, mepemeumBaror | yac, a 3aTeM KunATAT 0,5 yaca. Opp OTTOHAIOT, 
OcTaTOK lIpHOaBaaior K pactBopy C,H;ONa (3 0,1 moma Na u 120 ma cnupta) 
Ww KunataT 0,5 uaca. Cmecb oOpabaTbIBaloT BOLO H U3BeKaloT 9°:pHpPOM. BoiraxK- 
KH MeperOHAIOT B BaKYYME, BbIJeIAIOT 2-MeTHJITHAMHAeH, BbIXOA 91%, T. KUM. 
92—93°/5 mM, T. m1. 51—52° (no (4), 7. ma. 51,5—52,5°). 0,14 Moma 2-meTus- 
THavHJena B seqaHOH CH,COOH oxucasior 209 % us6nITKoM 27,3 % H,O, | 4a 
npu 100°. Monyyaror 2-meTniTHavHAeHcyAbou, BbIxo 75%, T. mul. 109 
110° (a3 cnuprTa). 


Hatizeno %: C 59,89; H 4,44; S 17,47 
C,HgSO2z. Bpiuncneno %: C 60,00; H 4,44; S 17,77 


K adupHomy pactBopy 2-THaMHeHHWIHTHA, NoyyeHHomy u3 0,05 moma THa- 
vHeHa, NpHOapnsioT 0,075 mona (C,H;).SO4 B 50 ma acpupa. Cmecb KHNATATI 
10 vac. u O6paGaTHIBaIOT aHaJIOrHYHO MpebIAyUeMy; BbILeIAIOT 2-9THJITHAHH+ 
eu, Bbixom 81%, T. Kum. 95—96°/1,5 mm, nS 1,6063. 


Harneno: 045 Gas,95- Gl Orode Se dOn72 
CyioHi,S. BaryucuieHo %: C 74,07; H 6,17; S 19,75 


2-9THIITHAMHACH OKHCIAIOT aHaorMyHO 2-MeTHJITHaMHAeHy, moyyaron 
2-9THJITHAMHeCHCYIb(OH, BbIXO, 77%, T. mm. 86, 5—87,5° (43 cnupTa). 


Haiyeno %: C 61,86; H 5,15; S 16,31 
CipHipSO2. Brruncneno %: C 61,86; H 5,16; S 16,49 


PactBop 0,055 Mousa 2-MeTHTHaHHyeHcyabcpoua B 700 Mi cnupTa ruypupyio 
B MpucytcTBuu 3r5% Pd/C npu HayaibHomM JaBseHuu He 50 at., B TeyeHH 
10 uac. DnaBuyto Maccy ciupTa OTTOHAIOT, OCTaTOK pa3OaBAIOT BORON; ocaxk 
Maetcs 2-metua-1-THanHAancysbpon, BLIxoy 95%, T. mt. 115—115,5° (uz cnupta) | 


Hatigeno %: C 59,38; H 5,53; S 17,67; M 182 
CyH1)SO2. BaruncaeHo %: C 59,34; H 5,49; S 17,58; M 182 


0,15 mona 2-meru-1-THanHqancybpona B OeH30ne MpHOaBAsIoT K 9cpup-) 
Homy pactsopy 0,23 moa LiAlHa (Tak, uro6bl cMecb cma6o Kumena) u Mepeme-; 
muBaloT 2 yaca. CMeCb pa3JlaraioT BOAOH HM MeperonsIoT c NapoM: AucTHaT 
H3B1eKaloT sc:upoM. Boiraxku cywiatT MgSOa uw meperoustorT, nomyuator 2-me-! 
Tua-1-THaMHaH, BbIXOL 81%, 7. Ku. 118—120°/21 mm, n70° 1,5905. 2-merua-1-! 
THaHHAaH OOpadaTbIBaloT NpH HarpeBaHHH CIMPTOBbIM paCcTBOpOM CYyJIeMBI, 
BbIJeAIOT KOMMVIeKC, BbIxXON 80%, T. na. 115—116°. Komnaexc pas3yarator 
15% CONAHOH KHCJIOTOH, CMeCb NeperoHsIOT C MapoOM, BbIeAOT 2-mernut-1- 
THaMHAaH, BbIxoA 45%, T. KuM. 123°/24,5 mm, n° 1,5922, d> 1,0859. 


Haligeno %: C 72,04; H 6,70; S 21,08; M 1498 
CyHi)S. Barunceno %: C 72,00; H 6,66; S 21,33; M 150 


| 


MRp Hatifeuo 46,76; Bpruncieno 45,94. Emrp Bbl4uncleHO 0,82. 

Tnannyen oxucasiot H2Oe, BEIxoq THaNHeHcybdona 75%,T. na. 141— 
142,5° (a3 cmupta); no (°) T. mt. 142—143°. 0,42 mona THaunqencynbcoua rug- 
pupytor B Teyenue 4,5 uac. B mpucyTceTBuH 3,5 r Pd/C npn HauanbHoM JaBneHHa 
H* 20 am. Bpigenator 1-Tuanuqancybpou, BbIxoy 97%, T. na. 9O—91° (us cnup- 
Ta); mo. (°) T..m1. 91—92°. 

K pacrBopy 2-THanHAaHcybpoHMIMarHuuOpomuja B OeH30se, MomyueHHO- 
my no (°) u3 0,03 mona |-rTHauHyancybdoua, npnOaBasior 0,045 mona CHeJ. 
400 


Cmecb kunatat 4 yaca, 3aTem OOpaObITHIBaIOT BODO HM H3BeKatOT 6eH30JI0M. 
BoitaxKxku cymat MgSOa, pactBoputetb oTroHsOT, OcTaTOK Bax bl Tepekpu- 
CTaJIM3OBbIBaIOT H3 CNHpTa, BbIJenAOT 2-meru-1-THaMHAaHcyA_poH, BbIXOA 
A9% oT Teoperuyeckoro, T. mt. 114—115°. Cmemanuaa mpo6a c cystbcpouom, 
MOYYCHHDIM THAPHpOBaHveM 2-MeTHJITHAHHAeHcybpoua, Jempeccuu Temnepa- 
TYPbl MlaBsIeHHA He Jaer. 

0,08 Mona 3-meTuITHanHqencynEdoua B 750 ma ciupta rHapupyrwr vag 8r 
~7% Pd/C npu HayaibHom JaBnenun He 35 arm. B TeueHne 10 yaC., BbIJeAIOT 


3-MeTHJI-1-THAHHaHCybPOH, BbIXO (HeounMMeHHOrO) 97%, T. mr. 57—58° 
(43 cnupta + Boga, 1:3 


._ Hatizeno %: C 59,50; H 5,58; S 17,28 
| CoH )SO2. Baryucsteoo %: C 59,34; H 5,59; S 17,58 


0,22 mons 3-meTua-1-THanHJancysbboua B adpupe npuOaBaaIoT K 3PUpHOMY 
pacTBopy 0,28 mona LiAlHa (apa cia6om KuneHuu acpupa), nepemeumBaloT He 
Oonee 10 MuH. H OOpaOaTHIBAaIOT Kak B cayuae 2-MeTHJI- |-THAHHJaHcy bora; 
osyuator 3-metua-1-THanHyaH, BEixog 70%, T. Kum. 94,5°/4,5 mM, n® 1,5953. 
Komnaexc c HgCle purxog 87%, 7. mt. 116—116,5° (v3 cnuprta). 


. 


Hatimeno %: C 15,52; H 1,48; Hg 57,54 
| CyHi1)S-2HgCly. Baruucueno %: C 15,58; H 1,44; Hg 57,86 


| M3 Kommiekca BbiqenatoT 3-merTu-l-THauHyaH, BbIxol 67%, T. KUN. 
'96,5—97°/6 mn, ne 10909-00980: 


Haligeno %: C 72,09; H 6,76; S 21,11; M 148,7 
CyHi,S. Bpruncmeno %: C 72,00; H 6,66; S 21,33; M 150 
| MRp uaiiqeno 46,54; ppruncaeno 45,94. Eur, Beruucieno 0,60. 


— 3-meTuui-l-THanHaH OKucmaIOoT HeOe, BbiqensioT 3-meTus-1-THAaHHDaHCcyJb- 
fou, Bpixon 70,%. 


Vuctutyt Hedru Tloctynusio 
Akayemuu Hayk CCCP 13 VI 1958 


UHMTHPOBAHHASA JIMTEPATYPA 


Pree Keap ayvwlo sacle UL Moen am OB asl. ol tad bese pul. QNOM wet 
3034 (1957). K é. OH ara: H.Greengard, J. Am. Chem. Soc., 52, 3356 (1930). 
E.G G. Werner, Rec. Trav. Chim.; 68, 509 (1949). 9 DlS: Shirley, MD: 
Cameron, J. Am. Chem. Soc., 74, 664 (1952). >F.D. Bordwell, B. B. Lam- 
bert, W.H.McKellin, J. Am. Chem. Soc., 71, 1702 (1949). ® F.D.Bordwel], 
W.H.McKellin, J. Am. Chem. Soc., 72, 1985 (1950). 
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Jlokxxage AkafeMuUM Hayk CG4GP 
1958. Tom 123, Ne 1 


H. C. KO3JIOB u WH. A. LWyP 


KATAJIATHYECKMM CHHTES 4-METHJI-2-®EHMJI-5,6-BEH3OXHHOJIMHA | 
WM 2,4-WM@EHWJI-5,6-BEHSOXHHOJIMHA UW WX MPOWSBO/HbIX 


(IIpedemaeaeno akademukom A. A. Baaanounoim 14 VI 1958) 


Kak H3BeCTHO, CHHTe3 5,6-6eH30XHHOJHHA HM eFO MpOM3BOJHbIX OCYLeCT- 
BJIMCTCAH OObIUHbIMH MeTOJaMH CHHTe3a XHHOJIMHOBbIX coequHeHHH (7). Cpequ. 


W3BeECTHBIX MeTOZOB HavOomee yOOHbIM cnoco6om nosyyeHua 2-cenu-5,6- | 
6eH3OXHHOMHA HW eFO MpOu3BOAHbIX ABJIAeTcA MeToX JleOuepa (*, %), B OCHOBe- 
KOTOpOrO JIe2%KHT peaKUMA KOHAeHCalMn 2-Ha:THiaMMHa MW pa3JIMUHbIX apOMa-_ 
THYCCKUX aJIbAerHJOB C MMPOBHHOrpadHOK KucOTOH. OOpasyrouineca pH 3TOH | 


peakuun 2-cbeHw-5,6-GeH30XHHOJINH-4-KapOoHOBad KUCIOTa H ee MpOnsBO]- 


| 
Hble IIpH HarpeBaHHH JIerKO JeKapOOKcCHJIMpylOTCA, MpeBpalladch B 2-(eHHJ- 


5,6-6eH30XHHOJIMH MW ero MpOu3BO,HbIe. 


Ho merog J[eOuepa HesIb3A MpH3HaTb COBePplWIeHHbIM, TaK KaK CHHT€3 XHHO- 


| 
JIMHOBOrO OCHOBaHHA OCYIULeCTBJIAeCTCH B ABe CTaWWH, UTO YCJIOMAACT PeaKIHtO 


WM CHHKaeT BbIXO KOHEYHDIX IIpOLYKTOB. 
B nocameqHee BpeMA Obl pa3spaOoTaH HOBbI MeTO cHHTe3a 2-ceHus-5,6- 
OeH3OXHHOJIHHA HM eFO MpOH3BOAHbIX MYTCM KaTaJIMTHYeCKOH KOHAeHCalnn 2- 
HadTuaMHHa MW pa3JIMYHbIX apOMATHYeCKHX aJlbAeruOB Cc alleTHsleHoM (74, °). 
CaeqyeT OTMETHTb, YTO CHHTeS 4-MeTHJI-2-PeHU-5,6-OeH30XHHOMHHAa U 2,4- 
udenn-5,6-OeH30XHHOJIMHA H HX MpPOH3BOHbIX paspaOoTaH COBeplieHHO He- 
mocratouno ('). Ham uspecTubl Miib padorp JKon u Ha3uuxKa (°), Koroppie 
MIpH HarpeBaHuu OeHSa/IballeToHa HM 2-HadTHIaMHHa B 3alladHHOH TpyOKe No- 
AYUMIM C HeOOJIbIUMM BbIXOJOM 4-MeTHJI-2-eHHsI-5,6-OeH30XHHOJIHH, HW padota 
J\sesoucKoro (’), KOTOPbI OCyllecTBH cHHTe3 2,4-udeHus-5,6-6eH30XHHO- 
JiMHa MyTeM kOHeHcalMn 1-OeH30u-2-amMMHOHadTaiuHa C alleTodeHOHOM. 
Vispectuo, uTo Apo 5,6-6eH30xHHOJMHa BXOJMT B COcTaB (usHOMOrHueCKH 


aKTHBHbIX aJIKaJIOHAOB CNOPbIHbU WH Apyrux pacTeHHu. B cBA3H C 3THM MOKHO . 


mosaraTb, YTO pA MpOW3BOAHbIX 5,6-G6eH3OXHHOMMHA LOMKeH OOaaTb u Oak- 
TePpHUMAHbIMH cBOlicTBaMu. Ilostomy pa3spaOoTKa HOBbIX MeTOJOB CHHTesa 
4-meTHJI-2-(peHW1-0,6-OeH30xHHOMHa wu 2,4-qucdenu-5,6-6eH30XHHOHHa WM UX 
MpOW3BOAHBIX OJKHA MIpeMcTaBATb Hay4HbId UM WpakTHyecKuH MHTepec. 

B mocraHoBke HacTosuelH paOorbl Mbl pyKOBOACTBOBAaIMCb TeOpeTHYeCCKUMH 
TIpeAcTaBJIeHHAMH, KOTOPble paHee OblWIM H3JIOXKeHbI OMHUM U3 Hac (°). Mpi nosta- 
raid, 4TO WudPoBbl OCHOBaHHA B COOTBETCTBYIOMIMX YCJIOBUAX JOJKHbI KOH- 
ACHCHPOBaTbCA C alleTOHOM UH alleroeHOHOM, OOpa3ya B KayecTBe MpoMexkyTou- 
HbIX IIpOAYKTOB OeTa-apHJIAaMHHOKETOHBI, KOTOpble MOCe WHKIM3aLNH JOsJOKHBbI 
MIpeBpalllaTbcaA B AUPeHWANPOUSBOAHbIe XMHONMHA. ITa peakWuA OCco6O erKO 
MON2KHA MpOHCXOMMTb C MpOykTaMH B3auMOJeHcTBHA alleTodeHoua c wndtpo- 
BbIMA OCHOBaHHAMH, MOJIYYeHHbIMH 3 2-HacprHJiaMHHa WM apOMaTHYeCKHX aJIb- 
AerHAOB, BBUAY HCKIOUMTeIbHOM CHOcoOHOcTH HOACOHOTO posa coequHeHHii 
K UMKIM3alnH B aslbanonoxwenne HadraimHoBoro spa (!). 

ITpopeqeHHble HaMH OMbITHI NOLTBEPAMJIM WpaBMJIbHOCTh UX MpekcraBlenuli. 
JlelicrBuresibHO, B COOTBETCTBYIONIMX YCIOBUAX IWMPPoBble OCHOBaHUA n3 2-Ha- 
(rHaMuHa HM apOMaTHYeCKHX aJIberHAOB: GOensamblerufa, oGennna, wm- u 
N-HUTPOOCH3aIbACTHAOB, N-/\MMeTHaMMHOOeHSaIbAernfa, BCTYMAIOT B peakI{HI0 
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C alleroHoM nu allerodeHoHom, oOpasya 2,4-qudenu-5,6-OeH30XHHOJMH HM 4) 
MeTHuI-2-cpenui-5 ,6-6eH30XHHOJMH HW UX M-MeTOKCH, M-HMETHJIAMHHO-, U- 
N-HUTpOMpousBoLHble. BobuiMHCTBO W3 STHX COCHHHEHHH Obl NO yYYeHbyp 
HaMH BiepBbie. B KayecTBe AKTHBHOPO KaTaJlH3aTOpa B 9TOM peakIMH HaMH Obl. 
HCNOIb3OBaH COJIAHOKHCAbIN 2-HapTuslaMuH. 

MexaHu3M 9THX peakIHii MOXKHO BbIpa3sHTb CJeLYIOWIMM YypaBHeHHeM: 


CHz — Co — R’ 
| R’ CoHaR 
N = CH — CgHyR pa — CH — C.gH,R ae 
y 
Vo se) 
@N/\ / PER IRON 
| CH,—Co—R’ | | | poate 

We IN ane 
rye 


R=H-—; n-CH,0 —; m- u n-NOg; n-(CHg)eN —; 
Rea CHs; CgHs; n-CH3O0 = CoHa; Me, n-NOs — CsH4. 


i) 


Yka3aHHbIli BbIlIe MeXaHH3M peaKUHH Obl NOATBeEpKMeH IKCMePHMeHTAaJb- 
HO CleliHaJlbHO MOCTAaBJIeHHbIMH ONbITamu. JIA 2TOrO HaMH OblJI pa3pacora- 
HOBbIM BapMaHT CHHTe3a OeTa-2-HadpTuaMuHoO-OeTa-peHH/MponHomeHoua, KOH 
TOpbIi Obl NOABeprHyT WHKIM3auuH B | ,3-qudenH-5,6-OeH3OXHHOVIMH. 


OnucaHue MeECTORUKHU 


Cuute3s 4-mMeTu-2-ceHu-5,6-6eH30XHHOIMHa HM eFO MpPOM3BOJHbIX MpOBO- 
WMsICA CeyIOuUWUM OOpa30M. PeakuHoHHas Macca u3 0,0. r-mou. wWuddosore 
ocHoBaHHa, 0,05 r-mom. alleroHa, 10—20 ma cnupta u 1,0 r comAHOKUCOrE 
2-HaciviaMHHa HarpeBaeTCA Ha BOAAHOH OaHe 15—30 muu. Iloce oxlaxKeHus 
BbIJeIHBIUHHCA OCaOK OTPUJIbTPOBbIBaeTCA, OOpaOaTbIBaeTCA BOJHbIM aMMHa- 
KOM H KpHCTaJJIH3yeTCA H3 CIMpTa HU TOMYyOUA. 

Jia nonyyenuaA 2,4-2udenni-5,6-OeH30XHHOJIMHa HM eFO MpOH3BOHBIX pe- 
akUHOHHaA Macca u3 0,05 r-mMosl. WiuddoBoro OcHOBaHHA, 0,05 r-mMou. alieTo-— 
cbenoua u 1,0 r comsHoKucnoro 2-HadTHsaMHHa, 6e3 pacTBOpHTeiA HarpeBaerca 
yo 160—180° 15 mux. Jlanbueliuian oO6pa6oTKa BegseTCA kak H B MpebIyueM 
cyyuae. TlomyyeHHble HaMM pe3yJIbTaTbl HW KOHCT@HTbl CHHT€3HPOBaHHbIX HaMH 
BelleCTB NPHBOAATCA B TaOu. |. 

TakuM oOpa30M, B HacTOslel paOoTe HaM yJlamocb pa3paOoTaTb HOBbIi 
Kpalue JOCTYNHbIH HM yOOHbId MeTOM CHHTe3a 4-MeTHJI-2-cbeHus-5,6-6eH30- 
XHHOJHHAa H 2,4-Ancenu-5,6-OeH30XHHOMHA HM WX MpONSBOAHbIX H CHHTeSHpO-— 
BaTb J\eCCATb COCAMHCHHHM STOPO pAXa, M3 KOTOPbIX BOCeMb JO CHX Nop He GOBLIN 
OnucaHbl. CopepllieHHO ACHO, YTO BBeACHHE B PTY peakUMloO Apyrux wudcbo- 
BbIX OCHOBaHHH MW 3aMeHa alleTOHa HM alleToeHOHA APyrHMH KeTOHaMH OTKDBI- 
BaeT HOBbIe MYTH CHHTe3a paSHOOOpa3sHbIX HM MHOFOYHCJICHHbIX MPOM3BOJHBIX 
0,6-O€H30XHHOJIHHA. 


Tlepmckuit Tlocrynusaio 
CeJIbCKOXO3AHCTBCHHBIM MHCTHTYT 24 IV 1958 
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Jloxaxanp AKkanemun nayk CCCP 
1958. Tom 123, Ne 4 


XHMH ft 


M. fO. JIYKHHA, C. B. 30TOBA u akayemux B. A. KASAHCKHH 


BJIMAHHE MPHPObI HOCHTEJIEH HA HAMPABJIEHHE PEAKIIMH 
KATAJIMTHYECKOFO FHAPHPOBAHHA YPJIEBOJOPOOB 
PABA WANK JIONPONAHA 


Panee (') Mbl HMeH CJTyuaH OTMeTHTb, YTO B JHTepaType NO KaTadHTHye- 
cKOMY THAPHPOBaHHIO LWHKJIONpONMaHOBbIX YIIeBOAOpOAOB BCTpeyaeTcA MHOFO 
Pa3HOpeYHBbIX JaHHbIX, KaCalOUJHXCA HallpaBJIeHHA pa3pbiBa TpeXWleHHOrO 
KOJIbla. BovblWIMHCTBO aBTOPOB C4HTaeT, YTO B STOH peakKUHH pa3pbiBaeTcA 
> MpHCOeAHHeEHHeM BOMOpOa CBA3b MeXxXKAY ABYMA HanOoslee FHAporeHH3upo- 
3aHHbIMH YyrviepOAHbIMH aTOMaMHi (‘~°), Hanpumep: 


HN 
4 


OTe 


CH—CH,—CH; + Hp —> Sh eal: —CH3 (I) 


2 H3 


allpapyieHHax (7,8). B uacrHoctu, Cio00QvuH c COTpyAHHKamu (’) cunTaeT, 
TO pH FuApHpoBaHvH TeM-AHMeTHIWHKONpONana B IIpHCyTCTBHM HUKesA, 
)TVIOXKCHHOFO Ha Ku3e/Ibrype, peakUuA UeT Tak: 


Oyuako OMHCaHO Tak2Ke HECKOJIBKO CJIYUaeCB PaCUeIWICHHA KOJIbIa WH B HHbIX 


CH 
Ne ee Cr ht 
JER cee + Hp 3 ie 2 3 (11) 
3 


OTH aBTOPbI MIpHXOAAT K 3aKJIOUeHHIO, YTO B aHHOM cyyyae rusporeHomH3 
IMKJOMPOMAaHOBOFO KOJIbILa MPOXOAMT Yepe3 NPOMexXYTOYHYIO craQHIO H3OMepH- 
SAH AJIKMJIUHKJONpONava B ONecHH, KOTOpbI 3aTeM ruApupyercs; HalM4uHe 
wlepuHa B MpOAykTaX HCNOMHOrO THAPHPOBaHHA JOKa3ano UMM C MOMOLLbIO 
SM€KTPOB KOMOHHALHOHHOrO pacceAHHA. 

O mpwunHax pa3HYHOrO HalpaBJIeHHA pa3pbIBa TpexueHHOrO IHKJIa aB- 
‘Opbl He BbICKAa3bIBalOT HHKaKHX COOOpaxkeHHli WH, MO-BUAMMOMY, CKJIOHHBI OT- 
IOCHTb e€FO 3a CueT OCOOeEHHOCTeH CTpoeHHA TOrO HIM MHOrO yreBosoposa. 

Vimeetca, OAHakO, OJHH BaXKHbIM (pakTOp, CNOCOOHHIM BAHATb Ha HallpaBJe- 
iMe pacilemeHuA TpeXWIeHHOrO WHKJa MpH THApHpoBaHuu, a HMeHHO — HO- 
‘MT@JIb THAPHpyloulerO MeTaJJla, MOCKOJIbKY MPHMeHAeMble KaTa/IH3aTOPbl AB- 
[AIOTCA OObIKHOBCHHO KaTaJIH3aTOpaMH Ha HOCHTeNAX. Kak OblIO0 MOKa3aHO Ha- 
IM paHee, cHIMKaretb (1°) H AaKTHBHpOBaHHbIH ApeBecublii yroub (1!) KaTauH- 
MpylOT peaKkUHIO H30MepH3allHH WHKJIONPOMaHOBbIX YFJI€BOOPOAOB B OWePHHEL, 
IpaB4a, B pa3/IHYHbIX YCJIOBUAX: CHJIMKaredib — Jake Mp TemMepatype, O.1H3- 
cow kK O°, aKTHBHpOBaHHbIH YyrO/lb — JIMUIb MpuH TemMepatype oKoIo 200°. 
ASOMepH3alluA MpOUCXOAHT 3a CueT paspbiBa C—C-cBa3H, HaxojauselicaA y HaH- 
feHee THAporenu3MpOBaHHOrO YIvlepOAHOrO aTOMa KOJIblla: 


[Scu—e —> cu, =ci—a 

Gu aren rr (III) 
EctecTBeHHO MpeANOMOKUTb, ATO CCIM HaHeCTH THAPUPYtOulWe MeTaJVJIbl Ha 

{OCHTEJIH, cmocoOuble, MOAOOHO CHIMKareJ10 4 AKTHBHPOBaHHOMY YIVJIlO, BBI- 

bIBaTb H30MepH3allHlO LWHKJIONPOMaHOBRIX YIIeCBOXOPOOB B Osle(PHHbI, TO B IipH- 

YTCTBHH TaKHX KaTaJIH3aTOPOB UM B NOAXOMAULUX YCJIOBHUAX HallpaBJIeHHe pac- 
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IIeMIeHHA KOsbIa OY eT MHbIM, EM Ip MCHOJIb8OBaHHH HHePTHbIX HOCHTe/eH 
JleficrsurenbHO, B NepBOM culy4ae OyfeT THAPHpOBaTbCA TOT OJle*pHH, KOTOPbI 
oOpasyercsh MIpH W30MepH3allMH aJKHJMMKONponana (ypaBHeHHe (II1)), 
B TocueqHeM clyyae CaM IWHKOMponanoBbili yrmeBoxopon (ypaBuenne (I)) 
OrHocHTebHaAl H30MepH3ylollad AKTHBHOCTb TaKMX KaTaJIM3aTOPOB Ha HOCHi 
TeIaxX OyfeT OMpeseATb HaNpaBsIeHHe pacilelIeHHA TpeX4WIeHHOTO KOJIbILal 
B uactrosujeli padore MbI OMMCbIBaeM OMbITbI NO H3OMepH3al\MH HeKOTOpbIxX 
WHKJIONPOMaHOBbIX YrIeBOLOPOAOB B Oe*HHbI B MIpHCyTCTBHM TaKHX BeLLeCTB} 
KaK aJIIOMOCHJIMKaT, KH3eJIbryp M NeM3a, YacTO yNOTpeO/AeMbIX KaK HOCH 
TeIH WIA UpHroTOBeHHA THAPHpylouMxX KaTasM3aTOpOB. OKkasasl0cb, TGC 
B IIpHCYTCTBHH aJOMOCHIHKaTa 2THIMMKIONpOnan MOUTH NHOHOCTbIO H380MepH: 
30BaJICH B CMeCb OJICPHHOB HOPMAJIbHOrO CTpOeHUA yxKe pH 50°, B NpHcyTcT- 
BUM KH3ebrypa — Ha 75% mpu 120°, rorya Kak Ha Hem3e pu 120° usomepusa- 
WHA He Wa BoBCce, mpu 170° npoxoquma Ha 20%, a mpu 220° — Ha 45%. 
Ecuim BecTH THAPHpOBaHHe WHKMOMpOMaHOBbIX YrIeBOAOPOLOB B MpHCcyTCcT- 
BUM [WJlaTHHHpOBaHHOrO yi MW MwaTHHMpOBaHHOorO Ku3elbrypa mpu 150°, 
T. €. IPH TeMMepatType, pH KOTOPpOH aKTHBHPOBaHHbIH YyPOJlb He H3OMepH3ye 
YIuleBOMOPOAbI C TpeXWI€HHbIM WHKJIOM B ONe*PHHBI, a KH3CIbryp H3OMepH3ye 
HX JOBOJIbHO MHTCHCHBHO, TO B CJly4ae WwlaTHHHpOBaHHOrO yIvid MpOXOUT 
TOJIbKO paciielieHHe kobya 10 C — C-cBa3H Mey HanOoulee rHporeHu3H+ 
PpOBaHHbIMH YYvlepOJHbIMH aTOMaMH: | 


teas Gis r 
Af ~CHs he CHs—G—CHy—CHs (100%) (IV 
2 CH; 


B mpucyTcTBHH ke WwiaTHHHpOBaHHOrTO KH3eJIbrypa Ppa3pbIBalOTCA [JIaBHbIs 
o6pa30M Apyrve cBaA3H Tpex4uleHHOrO Wuka u 2,2-quMeTHIOyTaH OOpa3syerc 
JIMIb B KOomMYecTBe 15%. 


cts 
CH CH Sr eA H»—CH3 15% 
3 
CH;—CH XS +H, CHa (V j 
yy we CH3 Pt/xuseabryp CH3—-CH—CH—CH3 
CH3 CHg CHs (85%) 


CH 3 —CHs—CH,—C H—CH3 


Takum o6pa30M, BJIMAHMe aKTHBHOFO, B CMbICJe H30MepHsalluu, HOCHTeIs 
Ha HallpaBJleHHe THAPOreHOIM3a TPeX4IeHHOTO KOJIblLa HECOMHEHHO. OTHM MO~ 
XKHO OOBACHHTb pa3JIHUHble pe3yJIbTaTbl, MOyyYaeMble B TeX CJlyYadx, KOral 
HOCHTeJIAMH SABJIAIOTCA KH3CIbryYp WIM aJIIOMOCHJIMKaT, C OJHOH CTOPOHbI, WINK 
Mle€M3a HW AKTHBHPOBaHHbli yroub — c Apyrou, xoTA rHApMpyioululi Meras a 
H TOT x*Ke. | 

OTHM 2Ke, 10-BHAHMOMY, MO2%KHO OObACHHTb pa3JIM4HA B KMHeTHKe rULpupo-s 
BaHHA WAKNOMponana, KoTOpble HaOmOZamu Bouya u coaptoppi (1”, 1%) B ipacyal 
CTBHM HHKewIA Ha Tem3e vu Bexucou u Keanu ('*) B npucyTCTBHM HUKeIA Ha asIOMO-: 
CHJIMKaTe. CileyeT OTMETHTb, YTO HM Te M Apyrve aBTOPbI CUHTAIOT, UTO MeXaHH3 
THAPUPOBaHHA WMKJOMpONana COCTOHT B CTOJIKHOBCHHH MOJIeKYJI Tas006pa3- 
HOrO WHKJONponaHa C aCOpOnNpOBaHHBIMU Ha KaTaJIM3aTOpe aTOMaMU BOJOpO- 
Aa, YTO MpPHBOMT K OOpasoBaHHIO WMKJIONPONMIbHBIX WH MpOMHJIbHbIX pay 
KaJIOB. OHakO, T10-BUMMOMy, B onbirax Bouya WelicTBHTebHO HMesa MecTOl 
moqoOuad peakiua, a B OnbITax Bescona — ypyras, Tak Kak TaM THA pupoBa- 
HHIO TIpeWMecTBOBaa H3OMepH3aluA WHKIOMponana B MpONWJIeH 3a CUeT aJIIO- 
MOCHJIMKaTa, BXOJMBIMero B COCTaB KaTa/lM3aTOpa. Taka 2Ke peakIMa Mea 
MeCTO B IMTHPOBaHHOH Bbillle padore Cno6oquHa (°) uw COTpyAHUKOB, Tye B Ka- 
YeCTBE KaTau3aTopa yNOTpeOAJICA HHK@JIb Ha KU3eubrype. 


QkKCNepuUMeHTAaNbHAaA Ura Ca Bb 


M3somMepu3auua 2THUANUKIONpONana B npucytcr 
BUM aJIOMOCH AUK ATA. OTHUMKIONponaH c T. Kum. 30,9° (760 um), 
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1) 1,3786; d° 0,6841 uv anuanHoBoli ToUKOli+17,9° nponycKanca yepe3 TpyOKy 


> 10 Mu aslioMocusaMKaTHOrO KaTaMsaTopa mpu 50° ¢c o6bemuoii CKOpOCTbIO 
),2 uac™. Tlonyuennpili Katan- 


3a4T MIHOBeHHO o6eClIIBeuuBaJI ted BENET 
OPOMHY!O BOY U - | 

Pp Me AY H, CyAA 0 Gpom NeNo T. kun.,°C | Koauz., 20 29 | Anus. 
HBIM YHCIAM, cofepxKar 88,4% ae (760 mm) r "Dp | 4% | ToxKa, 


Hell PCEJIbHBIX. 
Msomepu3auua 9TH I- i sao Ween Lace kos 
LHKIONpONana B Ipu- ee ones |1,8010)0,6375)-09,8 
Dee uh a ey pla, 2 | 35,0-36;4 2,8 |1,3625)0, 6442] 96,4 
Kuseibryp Mapku «Kucaru6u» } : 
SbII =M@JIKO HCTOYeH, CMOUeH 
BOOK, cPopMoBaH B Bue KycouKoB (3 X 3 MM) 4H BBIcywen npu 100°. 
OTHIMUKIONpoNaH mponycKaicA yepes TpyOxy c 10 ma Kusembrypa 
mpy 75° c o6bemHoli ckopocrbio 0,2 yac™?. Katanusar c Tpyyom oGec- 
OBeuBadl Opomuyto Boxy. KartanusatT, nomyueHHpli mpn 120°, MrHoBeHHO 
oOeclBeyHBal OpoMHy!O BOAY u uMen n° 1,3798 u d2° 0,6659. IIpozyxr ero 
UAPUpOBaHUA C MaTHHOBOH YepHbIO MMe T. Ku. 34,0—36,0°, n° 1,3624 u 


7; 0,6398. Ha KononxKe B 40 T. T. MomyyeHbI ciemyloume dpaxynn (Ta6a. 1). 


Tlorepy 


| TPAOKE nA Ilo cBotcrBam (dpakiwui BuHO, 

YTO KaTaJIH3aT COCTOHT WH3 H-MeHTaHa 

| : ) SPCncie = eaeaasaa M STHIMAKIONponana. Pacuer coctaBa 

ie 2 comepxa- aKIMH 10 YJ(eJIbHbI - 

e.| e: pore Gpounee 1 Cee (pak YAeJIbHbIM OObeEMaM H AHH 

2s | 28 D wucN0 |renpunix,%  YJHHOBBIM TOUKAM HOKa3bIBaeT, TO 

H-IleHTaHa B KaTaJlM3aTe COjlep»xKUTCA 

Behl a dysets F 74,2%, a 9THALMKIOMponaHa 25,8% 
5 ined tgnea Meas 20 4 (cBOHcTBa A-leHTaHa CM. B Ta@ul. 4). 

3 | 220 |1,3015| 85,6 | 45,0 Hsomepusauua 1,1,2-rpu 


ME€THAIMUK TONpONanHa B UpEH- 
-YTCTBUHH Mem3b. Ilem3a_ BxkycouKax 6 X 3 MM TIlaTesIbHO OUH- 
Wallach OT %Kele3a KuNAYeHHeM c HCl uw npombiBaHveM BOOM WO OTpulla- 
‘elbHOH peakiun Ha CNS’. Tlocae cymku mpu 120° 10 Ma mem3bI NoMelaHcb 
} KaTaJIMTH4eCKy10 TpyOKy HM MporpeBaucb Jo 300° B armocdepe asora. 1,1,2- 
‘pHMeTHIMMKNONponan (rT. Kum. 52,6° (760 mm), ni) 1,3862, d,°0,6948) mpony- 
KaJIcd uepe3 Mem3y pH TemMepatypax 120—220° c o6bemHOM cKOpocTbIO 
),2 uac™!. PesymbTaTbI OMbITOB MpHBeeHbI B Tad. 2. 

Takum oOpasom, 1,1,2-TpumMeruilMkloNponaH pu 120° we u3mMeHsertca, 
mpu 170° u 220° u3somepu3yerca Ha 20% wu 40% COOTBeTCTBeHHO. 
TuagpupospaHue Ll2rTrpuMeTHAUNUKAONpONana B 
[pPHCYTCTBHH iIaTHHHYpOBaHHOTO KH3e0brypa. 
,1,2-TpHMeTHIUUKIONpOonaH WponycKalicA yuepes TpyOKy c 10 Mi MaTHHUpo- 
‘aHHOro KH3ebrypa «KucaTuOu» (20% Pt) B ToKe Bogopofla mpu 150° u o06s- 
MHOH cKopocTu 0,2 yac™. 

TIpenenbupiit Katanu3at (n5 1,3740, d;° 0,6983) pasrouasica Ha KOMOHKe 
40 tT. T. (ta6a. 3). 
_ Koucranrbi yriepoopogoB, MOryuHX OOpas0BaTbCA M3 STHVIMMKIONpoMana 
t 1,1,2-rTpumeruatuksonponana, MpHBesenbl B Tabs. 4. 

Ha ocHoBaHHH CpaBHeHHA JaHHbIX TaO. 3 u 4 MOXKHO 3aKJIOUNTb, 4TO :pak- 
‘ua 1 coctont u3 2,2-qumMeruOyTaHa, MpHcyTCTBylOWero Takxe BO PpakuUNH 2. 
pakuHH 3, 4 5 COCTOAT B OCHOBHOM H3 2,3-quMeTuOyTaHa. Ppakuun 6 u 7 co- 
lep2KaT Takxke 2-merusnentaH. Takum o0pa30M, KaTaJIu3aT COCTOHT MpHMepHO 
‘a 15% u3 mpoxyKta mpsamoro ruqporenomnsa (2,2-quMetu6yTaH) HM Ha 55% 
3 IIpOLyKTa H3OMepHsallMH B ONeHHbI C NocMeLYIOUMM THApHpoBanuem (2,3- 
uMeTuOyTaH MM 2-MeTHJIIeHTAaH). 

[TuapupoBpaunue aTHILHKAONpOnaHa B MpUucyT 
TBUM UWMaTHHApPOBaHHOYO KUH3eEAbLYPa MNpOBOAMIOCh 
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ha Onnmival wo 


° 20 
NoNe mpakiyni ae . Koauu., P ny da), 
4 49 ,4—49,7 lies 4 ,3689 0, 6493 
2 49 ,7—56,1 2,6 41,3705 0,6543 
3 56 ,1—57,6 alt NS 0, 6604 
4 OO 3,7 4 ,3746 0, 6617 
3) Di O==0 lS 4,0 1 ,3748 0,6613 
6 57,8—58 , 4 Le 3 Ae BiA2 0, 6609 
a 58, 4—67,5 0,3 — 
Tlotepu 0,2 
Ta6Oauna 4 
° 20 / 
Yruesoz0poy Beers ty dj, | 
H-Tleutau (1) 36,07 AP o4o 0, 62619 \ 
2-Metun6ytax (2°) 27,89 1 , 35669 0,61563 | 
2,2-Tumetun6ytax (1°) 49,741 | 41,36876 0, 64916 | 
2-Meruanentan (1°) 60,271 1,37145 0,65315 
2,3-Jumetun6yTau (1°) 57,988 | 1,387495 | 0,66164 
Tak Ke Kak u B cayyae 1,1,2-Tpumernui-+ 
Ta6auma 9 y 
WukKNoNponana. Pa3sronHKa mpelebHOr 
f KaTausata (np 1,3569; d;° 0,6242) nan 
& TAK On. |ROmnay, noo qe B Tau 5 
o: (760 mm) r D 4 . ! 
35 M3 cpaBHeHHA aHHbIx Ta6l. 4 u | 
BHQHO, uTO dpakunu | u 2 coxepxKa 
4 30,9—35,4 1,9 |1,3562| 0,6235 H-Ml@HTaH C HeOOJIbIUIOH ITDHMECBbIO 2-mMe 
2185. 1-85. Fee So ty on7 4! Oy 6256 THIOyTaHa. Dpakunn 3 u 4cocTOAT U 
; a aE a, oh eel cs yHCTOFO A-meHTaHa. CocTaB KaTaJilu3a 
se aa ’ ’ ,09 ? re Oy 
is ce do Galo) Ta MIpHOIMsHTeIbHO cilenyloulHh: 87% 


H-TleHTaHa H 15% 2-mMeTusOyTaHa. 

Tuapupopanune 1,12-TpumMeTuauuKaonponaua 
NpHCyYTCTBHH NAATHHHPOBAaAHHOTroO yraa. 1,1,2-Tpumerun- 
IMKIONpoMaH Mponyckasica yepes TpyOKY C NvwlaTHHHpOBaHHbIM yruiem (20% Pt) 
mp 150° u o6bemuo cKopocru 0,2 uac™!. TIpegembubti Katanusat (3,8 ri 
umen T. Kut. 50,1° (760 mm), 1'51,3685 u d,°0,6495, T. e. mpencraBann cobot 
2,2-uMeTHOyTAaH. 


VMucrutyt opranuueckoH xumuu uM. H. JI. 3emuuckoro Ioctynuuio 
Akanemuw Hwayk CCCP 18 VII 1958 
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Jloxraage Akagemuun unayx CCCP 
1958, Tom 123, Ne 4 


XHMH Al 


E. C. MOKPOBCKAS u H. A. WMMAHKO 


K BOMPOCY O CHHTESE UK JIONEHTHI- 
WM UMKJIOTEK CHJISAMEWJEHHbIX ME3SHTHJIEHOB 


(Tpedcmaeareno axademuxom A. B. Tonuuecoim 11VI 1958) 


Kak ObluIO NOKa38aHO B pxAe paOoT M0 CHHTe3Y aJIKHJI-LMKIO0aJI KMJIOCH30I0B, 
BBeeCHHe UWHKJIONCHTHIbHOM WM WHKJOreKCHIbHOM Tpynmbl B apoMaTuyecKoe 
KOJIbIO MpH B3aHMOJeHcTBHH WHKJONeCHTeHa HM WHKOrekceHa C apoMaTHye- 
CKMUMH YIrvieBOJOpoqaMu B MpHcyTCTBHU 700, 

Oe3BOMHOTO XJOpHCTOTO aJIOMMHUA TIpo- CHs CH, 

XOJMT BO MHOFHX cilyyaix Twaqko uc r a ia R 

XOPOLUMM BbIxXooM ('). HC ¢ 
OjHako B cAyuae HeKOTOPHIX aJIKUJI- Gio * Cs 


i : cH 

OeH30JIOB XJIOPHCTbIN aJIIOMMHHH  BBI3bI- "CHa: Cig 

BaeT H30MepH3alluio MCXOJHOrO apoMa- V 

THYecKOrO yrueBoxopora. Cy Hat X oH 

B pe3yulbTaTe aJIKWJIMpOBaHHA Mesn- CHs 34 
¢ 


vi 
WJleHa WHKJIONeCHTeCHOM Obl mMOyueH ae GH woh 
ee HaMH paHee TpHMeTHJILLHK- eH 
moneuTui6eH301 (T. Kum. 100°/2 mm, ‘ 
n 1.5330, d,°0,9424, s3acreiBaiomnuit B 
cTeksIO mpu —45° (*)). Sror yrueBonopoy 
bluI M032%Ke NOyYeH TeM Ke nyTem Ka- 
HHaH UW Jp., MpH4eM aBTOPbI MpHBOAAT 
Wid Hero tT. Kun. 138—139°/15 mm, 
1° 0.943 un n° 1,5212 (8). 
| CpaBHuTebHO HeCIOXHEIM HM BHOMHE 
HaN@KHbIM MeTOJOM YCTaHOBJIeHHA MOJIO- 
KCHUA 3aMeCTHTeIeH B MOHOMMKJIMYeCCKHX 
APOMATHYECKUX YIIeBOLOpodax c asKHJIb- 
dbIMM HM WAKJOaJIKHJIbHbIMH 3aMeCTHTe- 
1AMH ABIACTCA MeTO CIeKTpaJIbHOrO i 
aHaJIW3a C MOMOLULbIO CMeKTpoB nMorso- 
WeHHA B OJMKHEH YyuibTpadHoseroBori 
s6nactu (47%). TIpu 9tom Gosee xopowio 
A3YUCHHbI€e MeTHJIMpOBaHHblIe OeH30br Puc. 1. Cnexrppl normomenua. / — Ay- 
MOrYT CJYKHTb B KayecTBe yreBoyopo- pon (4), //.— muksonexTHIMmceByOKyMOu 
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oa ° 
2600 2600 2100 2800 A 
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(), JI — wnKsorekcumncesqokyMol 
JOB cpaBHeHHA. . (5), /V — wuxaonentuaime3zuTuneH, V — 
CnekTp NorsoujeHuaA B OJIW2KHeH yJIb- IMKJIOPeKCH/IMeSHTHJICH 


~padbuoseroBolh OOuacTH CHHTe3HpOBaH- 
4Oro TPUMeTHMAKIONeHTHNOeH3ONa H306paxeH Ha puc. 1, //*. Ilo cxoycTBy 
yTOoro CMeKTpa CO cMekTpoM Ayposa (puc. |, J) u peskKoMy OTIMUHIO OT CNeKTpa 


* CnekTpbl MormouleHuA BCeX OMMCbIBaeMBIX B HacTosiMeli paboTe yrueBoxopozon Oblmn uc - 
WIEJOBAaHbI C MOMOUIbIO (poTOSIeKTpHuecKkoro cMeKkTpocboToMetpa «YBHCMeK» C KBaplleBol ONTH- 
<Oli H CO CME€lUHaJIbHO BBeJCHHbIM TepMOCTaTHPOBaHHeM KaMepbI AVIA KIOBeT, aHaJIOrMuHOrO TO 
IpuHuuny felictsua ciekTpopoTometpam Bexmana u CO-4. Yruesoqoposbl uccesoBacb Ip 
‘emnepatype 20° B BHe IKBHMOJIAPHbIX pacrsopos (0,00250 1 0,00350 r-mou/.1 B cleKTpavtb- 
10 UMCTOM H300KTaHe — 2,2,4-TpHMeTHJINeHTaHe). 
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w30lyposa (puc. 2, J) MOXKHO 3aKJIOUHTb, YTO B TaHHOM TPHMeTHJIIH KJ CT1EH} 
Ty6eH3071e 3aMeCTHTeIM HaxoLATcaA B nowomweHnH 1, 2, 4, o. Orcrowa cmenye} 
3aKJIOUMTb, YTO IIpH B3aMMOJeHCTBHH WMKJIONeHTeHa C M€3HTHJICHOM B IpHucyT: 
CTBHH XJIOPHCTOFO aJIIOMMHHS MpOHCXOAMT H380MepnsaluA Me3HTHJICHa B 12 
TPHMeTHIOeH3O1, a IMKJIONCHTHJIbHbIM paukasl BCTaeT B MOO2%KEHHC 5. O6pa 
3yIOWWicA pH TOM %Ke CHHTe3e TPHMETHIIMUAKIONCHTHIOCH3ON MpeACTaBu Ad 
co6o0l BASKYIO X%KHAKOCTb C T. KHIM. 159—160°/3 mm, n‘° 1,5540 u 3acTbIBaHHeN 


mpu —l0° B crTekao. 

Cnektp Normouenua 9TOPO yreBosoposa H3s00paxkKeH Ha PHC. 3, 7. Kak ucue: 
NOBaJIO OXKULaTb, TOT CHeKTP HMeeT 3aMeTHOE CXOACTBO CO CIe€KTPOM HeHTaMeT HUI] 
6eu30ua (pue.2, //)*. He umes 
BO3MO2KHOCTH TOUHO OMpeeuHTI 


CH; CHs B3aHMHOe paciiouioxwKeHHe 3aMe 

' CH cTHTeeH B MOJIEKYJIe ADOMaTH 
yecKoro yrvieBolopoya — TPH! 

L M36 ees MeTHJI HUH KJIONCHTHJIOCH3O€, , 
Mbl BCe *Ke CUHTaeM WIA Here 

BeCbMa BePOATHbIM CTPOeHHd 


1,2,4 - rpumertus - 3,5-}HUMKJO) 
NeHTHIOeH30N1a. 
PaccuMTbIBad NOJIYYHTb WH! 
KJION€HTHJIMe3UTHIeH O6e3 430!) 
MepH3allM HCXOAHOrO Mpolyk; 
Ta, Mbl MIpOH3BeIH aJIKWJIHpo: 
BaHHe Me3HTHJeHa WHKJIONeH 
TCHOM B IIPHCYTCTBHH KOHIWeH 
al Sa bit A TPHPOBaHHOH CepHO! KUC/OTH 
2300 2400-2500 ~=«<2600 ~=—« 2700 ~—«BSC« 80 Hcxoqubli MesHTHJIeH UMe 
A> T. Kan. 163,5/740 mM, n° 1,499 

Puc. 2. Cnextpbt mormouenua. / — uzozypoa (?), 11 — Mu d2° 0,8651, uro oTBeyaeT JH 


NeHTaMeTHIOeH30N (*) TepaTy pHEIM JlaHHbIM ai 

MesuTHsieHa (8). AsKHIHpOBa 

HHe€ MeSHTHJIeHa ObWIO MpOW3BeeHO WHKJOMNeHTCHOM Up OXJlax%KeHHH B pH 
CYTCTBHH KOHICHTPHPOBaHHOH CepHOH KUHCJIOTHI. 

M3 mposyKToB peakuHH ObwIO BbI-eeHO BellecTBO cT. kun. 100,5— 
101,5/3 MM HW 266—267°/755 mm, ni 1,5343, di9 0,9441 ut. n1.—8,7°, c hop 
MyJOH (aHaiH3) C,H. Ilo cBowm cBolicrBaM mouly4eHHbIli yrieBoqopos 
OTJIMYCH OT ONWCaHHOTO BbIle TPHMeTHJINMKJIONeHTHMOeH30Na Ly PpOJbHOrG 
THMa CTpOeHHA. | 

CnekTp MOPVIOWeHHA B OMKHEH yJbTpaduomeroBohH oOsacTu 3sTOrO yrse- 
Boyopoya (puc. 1, /V) TakxKe pesKo OTMYaeTCA OT CMeKTpa NOrOULeHHA paHed 
NOJYYCHHOTO TPHMeTHIMHKIONeHTHIGeH3Oa (puc. 1, //) MH uMeer OoubUIOE 
CXOQCTBO CO CIeKTPOM H30fypoua (puc. 2, J). | 

Orciojla cllekyer, YTO IPH KOHJeHCaMH MeSHTHJeHa C WMKJIONeCHTeHOM B IIpH- 
CYTCTBHH KOHLUCHTPpMpOBaHHOH CepHOl KHCJIOTbI H3OMepHsallusaA He Bivioin 
WM CHHTC3HPOBaHHbIN YIviIeBOAOpOL ABJIAeTCA WHKIONeHTHAMesuTHIeHOM (1,3,5% 
TPHMeTHI-4-1[H KJIONeCHTHJIGEH30VI0M). | 

OcraTok splllie 270° mp meperoHKe Hay MeTammMueCKMM HaTpHeM KuMeWl 
B Mpefetax 155—160° npu 3 mm. Ipu croanuu stor mpoxyKT 3aK PHCTAJIN30- 
BasicA. [loce HeCKOJIbKUX TNepekKpHCTalM3alM us 2THMOBOrTO cHupTa ObIIC 
NOJY4eHO OeOe KPHCTaIMYECKOe BelecTBO C T. MI. 63,7°. DToT TREpAbIMi yruie: 
BONOPO MOJ2KeH MMeCTb CTPOeHHe AHUMKJONeHTHIMe3HTHIeHa HH 1,3,5-Tpu 
MeTHVJI-2,4-J[HILMKJIONCHTHIOCH3OUIA. 
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Koappuyuenin MosepHou sicmurnyul €+M 
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His XapakTep 3aMelalOWIMX py B TPHMeTHAAMUMKIONeHTHIGeH30Ne UB nenta- 
MeTHJIOCH3OI€ HW MX UCCJIe(OBaHHe Ha CIEKTPaJIbHbIX MpHOopax c pasMuHOH paspeulaiouleli cu 
JOM CKasaJIWCb Ha HHTCHCMBHOCTAX MaKCHMYMOB B CleKTpax MOPVIOULeHUA STHX COe_HHEeHHil. 
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CnekTp Morsouenua B OM Keli YAbTpapuoueroBol o6nacru sToro yruie- 
300poya H300parKeH Ha puc. 3, /V. Iror cneKrp Mavlo oTmMuaeTcaA M10 BHeLIHeMy 
SHAY, MO NOMOXKeHHIO H MO HHTeCHCHBHOCTH OT cleKTpa norsomenua 1,2.4- 
PpUMeTHJI-3,5-2HUMKMONEHTHAGeH3ONa (puc. 3, IJ). at 

J\iA NOWYYEHHA WHKIOPeKCHIMe3HTHIeHAa Oba IpOBeena PpeakUHA alKWJIH- 
OBAHHs MECSHTHJICHA WMKJOreKCeHOM B MIpHcyTCTBHM OesBoAHOrO xOpucTOro 
AJIIOMH HUA. Peaxima BellaCb IPH OXJIaxKeHHH JIbJIOM. 
ar ae Sek sara eianinenmen es canalGe 
| PES NS , 490, -3act. —19°Bcreko. Yraesoqopox, paxee 
IOYYCHHBIH aHaJIOrH4uHbIM O6pa3som Bogpy, umen vt. Kun. 283—284°, 
1) 1,535 u d,° 0,946 (°), uro 6nn3KO K Halim JaHHBbIM. 
ee aes TIpOJLyKTOB Me ee aie HaMH PeaKWHH OblIO BbIeeHO KpHcTaa- 
IMYeECKOe BELLeECTBO C T. TI. , B JIMTepaType paHee He O - 
‘TBYlOlee MO CBOeMy cocTaBy dop- hii evel wees! 
mye Co,H3. (aHamus). a 
SHaYHTeIbHOe CXOJCTBO cleKTpa 
HOTIOWLCHHA B OMKHeEH yubTpa- 
PHOeTOBOH OOaCTH AHAKOTO yrvie- 
homopoga (puc. 1, J///) co cnexrpom 
ypoua (puc. |, /) yka3piBaer Ha TO, 
TO B3aHMOJeHCTBHe WHKJIOreKceHa C 
1€3HTHJICHOM B IIPHCYTCTBHH 6e3BOL- 
foro.) =XJIOPHCTOrO aJIIOMHHHA, axe 
[pH OXJlaxKJeHHH, MpOXOAUT Cc u30- 
(epH3allueH Me3HTHJIeHa, COBepLieH- 
(0 aHaJIOrTHYHO TOM xe peakuH 
IMKJIONCHTCHOM. 
CuHHTe3HpOBaHHbIH = yrvleBoOpoy 
BuseTcaA 1,2,4-TpHMeTHJI-5-WHKJIO- 
eKCHJIO€H30J1IOM. 

B cBaA3H CO CTpoeHHeM, ycTaHo- 
WICHHbIM JIA X%UAKOTO yrsleBolopo- 0 a 
la, wa TBepforo yrsaeBpogxopoya 25g 2600 2700 2800 23008 
i ° A—> 

cr. mut. 148°) HanOolee BepOATHDbIM 

[BuldeTCA cTpoeHue 1,2,4-TpHmeruu- 

_D-WuuuKsloreKcui6en3ona. Cnextp Px. 8. Crexrpsi BOWE Meg a0: 
on enna sToro yrvlenolopoyia pee eee II — AMUKSONeHTH- 
| CeBJOKYMOJW1, AMUUK JIOTeKCHJIMe3HTHJIeH, 
h oOpaxKeH Ha puc. oe: IV — yuunksonexTHIMe3HTHJIeH 

i C lembio noyYeHHA HeH30MepH- 

)BaHHbIX MpOYKTOB peakIWHH Oblla MpoBeeHa KOHJeHCallHA IWAKMOreKceHa 
| M€3HTHJICHOM B IIPHCYTCTBHH KOHILEHTPHPOBaHHOH CepHO KHCJIOTbI MpH 
JOMAPHbIX COOTHOWeHHAX Me3MTHJeH : WHKIOreKceH : CepHast KUCIIOTa = 
-2:1:2, pH oxa%kJeHHH JIbjOM. 

| V3 mpoxykTos peakuHu ObWIO BbIeeHO BellecTBO ¢ T. Kum. 107—108°/2 mM, 
pe 1,5320, dz° 0,9402 u vr. 3acr. 13,2° (B Kpucranubl). CocraB ero oTBeyal cop- 
ye C,H. (aHavH3). 

Ilo cBOMM CBOMCTBaM YKa3aHHbI YrIeBOXOpO OTHYeH OT paHee ONHCaH- 
pro WHKJOreKCHJINCeBOKYMOJIa. 

) CnekTp NorvioleHuA 9TOTO CoeAMHeHHA (puc. 1, V) uMeer Ooubu0e CXOACTBO 
) CNeKTpOM WuKJONeHTHAMesuTHeHa (puc. 1, JV). [ia mocieqHero coequHe- 
isl BbILMe Obl YCTaHOBJICH H30AyYpOuIbHbIM THM CTpOeHHA, OTKYMacielyer, TO 
( poenue CHHTe€3HpOBaHHOrO yrvieBoyopoya oTBeyaer |,3,5-rpHMeTHJI-2-LMKJIO- 
{KCHJIOCH3OU1Y. 

| Takum o6pas0M, Mp KOHJeHCallHH Me3HTHJIeHa C WHKJIOreKCeHOM B IIpHCcyT- 
{BHH KOHI[CHTPHpOBaHHOH CepHOH KHCJOTbI H30MepH3sallHA He MPOHCXOMHT, 
10 aHaJIOrHuHO TOK %Ke peakKWHH C IWMKVJIONCHTCHOM. 

' V3 BbicoKOKHMAWeH paki MpoxyKTOB OMMCaHHOH peakI{HH Obla BbI- 
444 
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qeleHa MIpH meperonke Ha MeTamMyecKHM HaTpHeM (dpakUuA Cc T. KHN 
~180—185°/3 MM, MeperHaBllascaA B Bue TyCTOH MaCCbI, 3aKPHCTAaJIJIM30BaE 
Welica mp crosHuu. Iloce HeckOJIbKHX MepeKpHCTaIMsalnl U3 clMpTa ObuI 
BbIeICHO BeLLeECTBO, KPHCTaJJIM3ylouleecA B Bue MeKMX HTomoueK C T. TW 
127,8°. JIna Hero Obl HaligeH cocraB Cy;Hy_ (aHasH3). 

QTOT TBepAbIi yrueBOOpo WOKeH MMeTb CTpOeHHe AMUAKJIOLeKCHJI 
MesHTusieHa WIN 1,3,5-TpuMeTuu-2,4-qHunKOreKcHOeH30/4a. 

Cnektp MorsoueHHuaA 3TOrO yraeBoxopoyza u3s0OpaxeH Ha puc. 3, JI] 

TemnepaTypbl MWlaBJIeHHA WHKJIONCHTHIMe3HTHJIeHa, JHUMKJIOMNeHTHIMe3 
MTHJIeHa, WHKJIOPeKCHJIMe3HTHeHa H JMUMKJIOPeKCHJIMe3HTHJeHa ONpee AIC! 
TepmorpaduyeckuM Merojom H. VU. JlawiKespuuem, 3a YTO BbIPaKaeM eMY Halll 
OaroyapHocth. | 

B paOore mpuHumMasa yuactue A. II. Boromososa. 


Muctutyt Hera Tloctynuso 
Akanemuu Hayk CCCP 3 VI 1958 
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Jlokxagm Akanemun HayK CCCP 
1958. Tom 123, Nb 1 


XHMH fl 


A. H. POAMOHOB, JI. H. WIMPOPHH, T. B. TAJIAJIAEBA 
M UeH-KOppecnoHyent AH CCCP K. A. KOUELLKOB 


IHPPAKPACHDBIE CHEKTPbI JIMTHHOPrAHHYECKHMX COEXMHEHHA. 
ME)KMOJIEKYJIAPHAA JIATHEBAS CBSI3b 


Hactosuad paOora mocpalena ucceqoBaHMio uHpakpacHbIX cMeKTpoB 
OPIOWeHHA JIMTHHOpranuyecKux coequHeHHi Tuma Alk—Li u Ar—Li. C sroii 
@lbIO HaMH OblWIM MCCJIEMOBaHbI CMe€KTPbI MeTHJ-, S9THI-, OyTH-, AONellu-, 
eHHJI-, - HW O-TOMMI- HU &-HaPTHJWIMTHA, KOTOPble ObWIM MOJLYYeHbI MH BbIeeHbI 
O MeTOJMKaM, OMMCaHHbIM B paborax (}, ”). 

B cnekrpe mapoB MeTHJIHTHA (puc. 1) B cooTBeTrcTBUH ¢ TeopHell KOeOaHHH 


aKOrO THNa MOJIeKYJI, HaOwOJaeTcsA WecTb OCHOBHEIX YacTOT, MpH4eM Mov0ca 
mi eile 

yacroroH 1052 cm™orHocuTcad K BasleHTHOMY KomeOaHHio rpynmpt C— Li. 
MpaBeVIMBOCTb TaKOFO OTHeECeHHA CormacyeTcCA C aHaJIH30M CMeKTpOB 93THJI- 


[porycranue 


- ! { =; 
600 1000 1200 400 400 2800 2800 300 em 


v —_—_—_—_—— 


Pye. 1. WU. K. c. MeTHAIHTHA B KpHcTasiax (a) u napax (6). IIpusmpr NaCl 
ee u LiF 


Peed 


vTM- H-JomewumiuTHA. Takum o6pa30M, Wid aHHoro pala coequnennit 4a- 
‘oTa BawleHTHOrO KOmeOaHuA rpynnmbt C—Li, paBHaxs ~1050 cm™!, aBasaetca 
hpaktepucruyeckoi. B mob3y MpHHATOrO OTHECeHHA TaK2Ke TOBOPsT H3Me- 
‘HUA MHTCHCHBHOCTH WH HOJIOKeHHA ITOH MOMOCbI B CMeKTPpaX KPHCTaJVJIOB M 
\CTBOPOB JIMTHMOpraHuyecKUXx CoeAMHEHHH. Tak, B CleKTpe NOpOUIKOB MeTHMJI- 
9THJIJIMTHA B Ba3eJIMHOBOM MacJle KpoMe Mosocbl c yacTroTok 1056 cm~* HaOuI0O- 
heron HOBad MHTeCHCHBHAA Mooca c yacroToH oKoo 880 cm™?, KoTOpasA OT- 
'TcTByeT B CllekTpe MapoB. B cnekrpe KOHWeHTPHpOBaHHBIX pacTBOpOB 9STHII- 
aos B 6eH30/I€ HHTCHCHBHOCTb HOBOH LWHpOKOH MOJOCbI C MAKCHMYMaMH IIpu 
(995 cm~! nu 880 cmM7! 3HauHTeIbHO OOJIbILe MHTCHCHBHOCTH MoOOCbI CBOOOAHOH 
jyunpr C—Li. M3menenue MHTCHCHBHOCTeH Tosoc ~1050cm 2 uw mexKallux B 
lreppane 915—880 cm~! B3aumocBa3aHo. Beerya OTHOCHTe/EHOe yBesuye- 
|e WIM YMCHbINeCHHe HHTCHCHMBHOCTH MOVJIOCHI ~1050 cm~! compoBoxkaerca 
e@HbIMCHHeM WIM YBeMYeCHHeM WHTeCHCHBHOCTeH MovIOc, sexKallluX B OO- 
‘ctu 915—880 cm7?. Oru cakTbl WaloT ACHOe NOATBep2x enue IpaBUJIbHOCTH 
Jaecenua mosocst 1050 cm~! kK BasleHTHbIM KOeOaHHAM rpynnEt C—Li. 

) gmeneune 2Ke 4aCTOTbI BaJIeHTHOrO KoeGaHUuA rpynnbr C—Li mpu mepexoje 
MapooOpasHoro COcTOAHUA K TBepAOMY H paCTBOpaM, OYEBHAHO, CBASAHO 
rem, uro rpynnpl C—Li B KpucTammax WH! pacTBopaxX Y'acTBYIOT B gage 
14 


i) Saxas 981 


M@XKMOJICKYJIAPHbIX B3aMMOJeHCTBHAX, TO MPHBOAMT K CMENLeHHIO MOJIOCE 
C—Li B cTOpoHy JWIMHHbIX BOJIH. ' 
TakuM O6pa30M, CleKTpbI OJHOSHAYHO NOKaS3bIBalOT, YTO MOJIEKYJIbI JIMTHH 
opraHwyuecKuxX coelHHeHHH B KpHCTalaxX HW pacTBOpaxX acCOIMMMPOBaHk 
¢ OOpas0BaHHeM KOMIJIeKCOB. ITOT BbIBOA HaXOJMTCA B MOJHOM COrlacHH C pa 
GoramMu psxjja apropos (*~%), KoTOpble MpHBOAAT KpHOCKONMMYEeCKHe HU 30 YIJIHO 
cKonMueckHe laHHble, MNOMrBepxlaloulMe accolMalvio 9STHX COeCIMHeHHH 
EcrecTBeHHO, 4TO Ip Mepexojle OT TBEPMOrO COCTOAHHA K PaCTBOpaM B HEIIO 
JIAPHBIX PaCTBOPHTeIAX XapakTep accOWMaMHH MOJKeH CYULeCCTBCHHO MCHSITBCA 
Ec B KpCTaJllaX BO3MOXKHO CYLLeCTBOBaHHe Mele, TO B pacTBOpax B He 
OJIAPHIX pacTBOpUTeNAX Coulee BbITOMHO OOpasoBaHNe accOlWHaTOB C YMeHb 
IWeHHeM OGIMeErO JHMObHOFO B3aHMOfeHCTBHA, YTO MOXeT ObITb peasIH30BaH 
MyTeM OOpasoBaHUA PasJIMYHbIX WMKJIOB, a TaKyXe H3MCHCHHEM XapakTepa 
JWIMHbI Wenu. Tak, B CMeKT 
pax cBeKellpHrOTOBJIeHHEIZ 
PaCTBOPOB STHJIJIHTHA B OeH 
30e, TOYOe HW M-KCHJIO 
Jie Ooulbllat# YacTb Mose 
KYJI accOlWMMpoBaHa C Tpe 
o6aqaHveM OHOTO 43 TH 
MOB accouMaToB (926 cm~4) 
IIpH pasBeyleHun OTHOCH! 
T@JIbHaA MHTCHCHBHOCTS 10 
mocbI 926 cm7! pe3ko CHI 
*KaeTcA, a MONOC OKON 
875 cm, 1050 cm=!,1100 cm7 
pacter (puc. 2). 
IIpu HarpeBaHUH pacTBe 
pa STHJVJIMTHA B OeH30NIe J 
Puc. 2. H.k. c. pacTBopos STHIWIHTHA B OeH3O/e Ip 70°, a Tak2Ke IPH BbILeprs 
pasHbIX KOHWeHTpauuax. a —j0,9 N pactsop,6—0,4 N ero B aTmMocepe a30Ta 
pactgop, 6 —,0,23 N pacrsop. IIpusma NaCl, d=0,3 mm cpery HaOJllolaeTca aHasi 
: ) rHuHOe H3MeHeHHe HHTEe 
CHBHOCTeli yKa3aHHbIX momoc. Bo3smoxKHO, uTO B pacTBOpe eHCTBUTeIbH 
CYUIeCTBYIOT Pa3Hble THIMbI acCCOWMaTOB, KOTOpble IIpH YKa3aHHbIX YCJIOBHS 
MepeXOAT OAMH B Apyroli. Takoe 3aksoueHve MOXKET ObITb COPIacOBaHO C Jai 
HbIMH KPHOCKONMH, KOTOPbIe JWI OCH3OJIbHbIX PACTBOPOB STHJJIMTHA WaloT Pak 
TOp accoluallnu, paBubiit mecru (*, 7, §) u gBym (°). MoxuHo npeqnomoxKuTy 
yTO momoca 875 cm~! oTHOcUTCH K rpynne C—Li... B AHMepax, a Movloca c uacTE 
ToH 926 cm™! B reKcamMepax. 
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Uceneqopanne CNe€KTpOB PaCTBOPOB 9STHJHTUA B TreKcaHe, peer 
M IWHkKNorekceHe (S9THJWIHTHH MepeKpucTasIH30BaH H3 9THX *Ke pacrBopr 
Tele) NOKa3bIBaeT, YTO OA MONeKYJI, He MpHHHMAaIOWMMX yyuacTHA B accc 
Halu, Coble YeEM AOA ACCOMMMPOBAHHBIX MOJICKYJI, IPHYeM XapakTep accd 
Wuallu B STHX PaCTBOPHTeIAX HHO, YEM B APOMATHUECKHX YIIeBOAOpoax. Tau 
B CHe€KTpax STHJWIMTHA B TeKCaHe HWMKOreKCaHe OYCHb HHTCHCHBHbI MOsOC! 
cpoOofHbIx rpynm C—Li oxono 1050 cm7! uw 1100cm™!, a nonoctr 926 cm} 
Hu 877 cm~* NOSABIAIOTCH TOJbKO pH OOJIbUIMX KOHIWeHTpalMAX WH HX WHTeE 
CHBHOCTH Nafaior pu pasBeseHHH pacrTBopa (puc. 3). XapaktTep u creme 
accollMallMu MOulekyJ R—Li B JaHHOM pacTBopHTese B CHIbHOM cTeneHH JO 
XKHbI 3aBUCeTb OT JWIMHbI YrvieBosqopowHoH wWenu. C pocroM Wen BepoxTHOC 
OOpasoBaHHA WAKIIHYeCKHX ACCOMMATOB JO2KHA YMCHbIMATbCA, a BO3MOXKHOC 
OOpas0BaHHA JIMHeEHHBIX KOMIIeKcoB — pacru. UcKkmrouenve mpelcraBiseT M 
THJIJIMTHH, Y KOTOPOrO MeTHJIbHad Tpynna Melllaer OOpasoBaHHl0 WMKIMUeCKHI 
accOlMaTOB B paCTBOpax, YeM, MO-BHAHMOMY, MOXXHO OObACHHTb HepacTBopy 
moctb CH,Li B rekcane u Oen30me. OueBuyqHO, H3MeHeHHe XapakTepa H cremeH} 
accollMalluH Mosekys R—Li B 3aBHcHMOCTH OT IpMpofbl COeMMHEHHA, pacTBa 
PHTeA, KOHWCHTPalMu WM TeMMepaTYPbI NOWKHO CHIbHO CKa3aTbeA Ha JMMOMH 
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9M MOMeHTe. IlosToMy MOxHO O6BIIO TIPCMIONORKUTb, YTO JMNOMbHbI MOMeHrT 
WIMTHA, U3MePeHHbI B PasOaBJIeHHbIX PacTBOpax TeKcaHa, NOJDKeH npHosu- 
aTbCH K NHMNOJIbHOMY MOMEHTY CBOOOAHOH MovleKysbI. Ilpopenenupie B. H 
ACHJIBCBOH COBMECTHO C HaMH H3MepeHHA TeliCTBHTeIbHO NOKa3aJll, UTO B pas- 
IBJICHHBIX PaCTBOPAaX STHJWIMTHAB Trekcane py. ~ 1,1 JI; BtoBpema kak JHMOJIb- 
IH MOMCHT STHJIJIHMTHA B OeH30ue paBeH 0,77 JI u He Mensertca c pa3BejleHHeM 
ASIMYHOC MOBeeCHHe STHJWIMTHA B AUPHbIX HW AapOMAaTHYeCKUX yrulenoopoyax 
KHO OObACHHTb TEM, YTO 9HEPrUA AucMepcuoHHoro B3aHMOJeCHCTBHA MexK Ty 
ikaMH-accOWWaTaMH HM MOJeKYJIaMH OeH30V1a OoubIIe, YeM C MOMeKYJIaMH TeK- 
Ha OularofapxA Sobel nomApusyemocru MOJIeKYJI MepBoro pacTBopuTels. 
STHM, I10-BUAMMOMY, CBA3aHa MU MeHbIUaA PaCTBOPHMOCTb 3THJVIMTHA B eKCaHe. 
Hamu jaHHble yKa3biBalor 
1 TO, YTO HeMocpeylcTBeHHO % 
H30JI B aCCOWWMaluH ITHIVIN- 100, 
id HE yuacTByerT. 
Ha OCHOBaHHH BCexX 9KCIIe- 
IMCHTAJIbHbIX J[aHHbIX MbI 60 


MILIH =K BBIBOAY O cymle- § x 
BOBaHHH accolMalluu JUTHH- N 
TAHHYeCKHX COeCHHEHHH m0- a 
@]CTBOM M@XKMOJICKYJIAPHOH S 
ITHeBOH cBxaA3H. PaccmoTpuM = #0 
€ BO3MOXHbIe cylyyaH o6- 
3OBaHHA 9STOL CBA3H. JO 


Se? pene ss 


22 C= BOO 6 ee HO 1000 1000 cm 
—5 +8 +d —8 i 

Gl Lis HC; p 
es boat Ps uc. 3. VW. K. c. pacTBopoB 9THINHTHA B reKcaHe 


ee Bae ae ak Mp pasuHbix KOHWeHTpanuax. a— 0,6 N pacrsop, 
6 —0,4 WN pacrsop, 6 — 0,27 N pactsop. Ipu3sma 


Vis tpex BO3MOrKHBIX culy- New aT eh ak 


eB HavGoulee BepOATHBIM sAB- 

eTCH epBbIi THI B3aHMO- =3e -£8 

WCTBUA BCJIeACTBHe Toro, 4¥TO rpynnbl C— Li o6apatioT 7MNOJbHbIMH MOMeH- 
MU, OOpallleHHbIMM pyr K Apyry UWpOTHBOMOIOXKHO saps2xKeHHbIMA KOHILaMH. 
) BTOPOM M TPeTLeEM CJIydadx WuNOWM OOpalyeHbI Apyr K Apyry OHOMMeHHO 
PAXKCHHIMU KOHWAMH HM MOSTOMY 9TH CJIyYan B3aMMOJelicTBUA MeHee BepOATHBI. 
JM Obl OCYMLeCTBIANACh JIMTHEBAA CBA3b rpynnbl C—Li c aromom Bosopoja 
—Li---H —C, To 9To B3aMmozelicTBue OniIO ObI GOee BbITOMHO c BOJOpOaMu 
[MJIbHBIX py MW He TOKO MOJIeKYJI JIMTHUMOpraHMyecKUX COeMHeEHHM, HO 
pactnoputesia. IIpH Hasmmuuu B3anMojelicrpua C—Li---H—C B cnextpe 
DKHbI HaOJIOWATbCA M3MeHeHuA MOOc rpynmb! CH; mM orcyTcTBoBaa ObI 
SMCHMOCTb MHTeHCHBHOCTeH mosoc rpymm C—Li--- oT KOHIeHTpallMu pacTBoO- 
rena. Onbir moka3biBaeT OOpaTHoe. Takum oOpas0M, OcTaeTCH eHHCTBeHHAas 


MOZKHOCTh OOBACHEHUA ACCOMMALLMM JIUTHHOPraHHuecKkHX COeIMHeEHA MOcpeCTBOM 

| —s5 +s —s, +84 

rMeBOl CBA3H c yyacTHem rpynn —CH,—Li u C—Li. 

BaxkubiM yculoBHeM, OGecneuHBalOUlHM OOpas0BaHHe JINTHEBOH CBsI3H MexKIy 
228 “Esp a 8 +8 

mmamu — CH, —Li---CH,— Li, spaserca Hamuune JMNOJIbHBIX MOMCHTOB. 


Osuako HenocpescTBeHHoe B3aHMOelCTBHe MexKy aTOMaMH JIMTHA H yruieposa 
=5 Se = aS 

TX MOJIEKYJI exyte --C—Li s3arpyauaetcs 9kKpaHupOBKOH JByMs aTOMaMH 
(opoya, CBA3aHHbIMH c yrsiepoyom. Ilo-BuyMMoMy, JIMTHeBad CBASb OCYHLeCT- 
leTCH TaKxKe TIpH HeKOTOPOM y4aCTHH ATOMOB BOOPOJa MeTHJICHOBOH TpyMmibl. 
kOe IpeMOIOXAeHHe HAXOMMTCH B CoriacnH C (akTOM OOHapy2KeHHA B clieKTpe 
JWIMTHA Momoc c wacrotamu B O6smactH 2750—2870 cm, KOoTOpble MOxXxHO 
ectu K rpynmam— H,C —Li---, yuacTByloujaM B acconlMalln, Y ka3aHHble 
TOTb! He Ha6wlOsaioTcd B cHeKTpe mapoB stHMTAA. Takum oOpasom, Ha 

8* t15 


OCHOBaHHH W3y4eHHA HWHPpakpacHbIX CMeKTPOB JIMTHHOpraHH4yecKHX COeCAMHEHE 
HaMH OOHapy2xKeHO HM WCCJIeqOBaHO ABJICHHe OOpasOBaHHA MeXMOJICKYJIAPHC 
JIUTHEBOH CBA3H 


=) +6 —0) +6 —8, +8, —d,; +8; 
-->CH, — Li---CH,—Li--- u — C—Li---C —Li- 


OcoGeHHOcThIO ITOH CBA3H ABJIAeETCATO, UTO ATOM yruepona, yuacTBYIOUHH B ¢ 
oOpa30BaHHH, He HMeeT «HEMOJeICHHOM> SJICKTPpOHHOM Mapbl. Tem He MeHEee 91 
CBA3b JOCTATOUHO MpouHa (OTHOCHTebHOe cMelleHHe ocTuraet 17%). 

O6bsacHeHHe 3THM (bakTaM CeqyeT, 10-BHAMMOMY, HCKaTb B OcOOoH NpHpos 
aTOMa JIMTHA: HeOObIOH palMyc, 3HAYMTeIbHO MeCHbIUHH MOTeHIHaJl HOHU3é 
WMH MW OOJ/bIUaH BO3MOXKHOCTb HCMOJIb30BaHHA P-OpOHThI MO CpaBHeHHIO C aTC 
MOM BOJOpOsa. 

Ilo-BHqHMOMy, TIpHposa cH OOyCOBINBAaIOWIMX accOlWMallHlO MOJIeKYJI JIE 
THHOpraHHyecKkHX COeMHEHHH MOcpeCTBOM JIMTHeBOH CBA3H IIPHHUMMHaJIbk 
He OTJM4aeTCA OT CHJI, BOSHUKAIOUIMX B Cly4yae oOpa3s0BaHus BOJOPOJHBIX CBS 


— B pie es ee B 2H K R,AIH (°). O6pa30BanHne MTHEBOH CBASH B ies 
—s 


CH, ~ ie, . CH, — i MOXKeT ObITb MOHATO C TOUKH 3peHHA o6pas0BaHl 
MOJEKYJIsIp HBIX opOuT c yu¥aCTHeM BaJIeHTHbIX SJIeEKTPOHOB Tpynn CH, — U 
a TakxKe JHNObHOrO B3aHMOjleHCTBHA MexKy HHMH. | 


Tloctynuso 
5 VIi 1958 | 
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Aoxaayn Akagemun nayr CCCP 
1958. Tom 123, Ne 1 


PHZHTECKAAH XHMHA 


Usen-Koppecnongzent AH CCCP A. H. BPOJCKHM, B. HW. PPAHUYK, 
M. M. AJIEKCAHKHH u B. A. JIYHEHOK-BYPMAKHHA 


MCCJIEMOBAHME PEAKUMH OBPA3ZOBAHHH MEPEKHCH BOJOPOA 
MPH OKHUCJIEHHH 2-3THJIAHTPATMAPOXHHOHA 
MW W30NPONAHOJIA H30TOMHbIM METOJIOM 


MexanHu3M peak, JexKallHX B OCHOBE MpOMBIIIIIeHHBIX MeTOJOB MOJ1y- 
e€HHA NMepeKHCH BOOpOfa NyTeM OKHCJIeHHA 2-9THIAHTparMApoxuHoHa (MI 
PO MpOHSBOLHbIX) H H3OMpOMHOBOTO CHUpTa 3eCMeCHTapHbIM KHCOposoM (1) 
O CHX Nop He u3yyavica. JIA BHECeCHHA B HeErO H3BeCTHOM ACHOCTH, Mbl H3y4H- 
M 9TH peakIHH Mp NOMOLWIM H30TOMHOTO MeTOsa. 

1. Oxucenve 2-9THIaHTparHApOxXuHOHa HU TeTparuypo-2-sTHNaHTparuzpo- 
MHOHA BelOCb B YCJIOBHAX, OH3KHX K MPOH3BOJCTBeHHbIM. Hapecka XHHOHAa 
BOJMJ1acb B COCYJ, CO CMeCbIO OeH30J1a H OKTHJIOBOTO CNUpTa, K KOTOPOH Obl O- 
aBJIeH HHUKeIb Penes. IIpu nocTosHHOM BCTpAXHBaHHM Yepe3 CMeCb B TeyeHHe 
O—40 muH. mponyckasica cyxoH BOfOpoy, OcBO6OxeHHbIM OT kKUCTOpOra. 
Jocuie THAPHPOBaHHA paCTBOP HME! CBETO-KeJITbIM WBeET WH CerKa OMNaJeclH- 
oBaw. [lof H30bITOUHBIM JaBJeHHeM He OH OT*PHJILTPOBbIBaJICA OT KaTasIM3aTopa 
[pyro Tako Ke 9BAKYHPOBaHHbIM cocy, yepes KOTOPbI 3aTeM MIpH BCTPsA- 
MBaHHu B TeyeHHe 30—40 MHH. MponycKaJicaA KHCIOpOA, OOorallleHHbI TH2Ke- 
bIM H30TOTIOM O}*, Tlocae OKHCIeCHHA MepeKHCb BOOPOAa SKCTParHpOBalach H3 
OMOreHHOrO pacTBopa BOOM MH pa3JiaraJiacb B BAKYYMe MepMaHraHaTOM KaJHA. 
IZ0TONHbIN COCTaB BbIJeAIOULErOCA IPH STOM KUCIOpOa OMpefeAICA Cc M0- 
[OULbIO .MaCC-CNeKTpOMeTpa. 

- Pe3ybTaTbI ONbITOB Cc 2-9THJIAHTPaXHHOHOM, TeTparupo-2-9THaHTpaxHHo- 
OM H cmecbl0 (1 : 1) o6oux (pa6ouas cmecb) mpeycTaBleHbI B Taw. 1. Kak Bug- 
O H3 STO TaOHIbI, KHCMOPOL OOpasyiouleHca NMepeKHCH BOAOPOAa MpOHCXOLUT 
eIMKOM H3 3JIEMCHTapHOrO KUHCOpOya, MPHMeHeHHOTO JWI OKNCeHUA, Ges 
yacTHA KUCIOpOa THAPOKCHJIbHbIX TpyNN anTparHApOXwHOHa WIM cimMupTa. 

V3 3aBuCHMOCTH KHHeTHKM OKUCIeHUA OT pH BelicOeprep u corp. (7) 3a- 
JUOUHIH, UYTO AHAJIOTHYHbIe Peak C NPOH3SBOAHbIMHM FHAPOXHHOHA MpOUcxo- 
AT C M€peHOCOM 3JIEKTPOHOB OT aHHOHa THAPOXHHOHA K KUCOpOAy, HallpHMep 
a JypornApoxuHoua: 


F; +02 ” 
(CHs)4Cg (OH) 2 @ (CHs)4CsO, ———> (CHs)4C.O2 + Op. 


B u3y4eHHbIX HaMM peaKUHAX TaKOM MeXaHH3M MaJIOBepOATeH, TaK KaK OHM 
OpOWIO UAYT B HeliTpasIbHOH cpele, a Tak2%Ke B TAKOM HeHOHH3HPYIOULeM pac- 
BOpUTee, KaK OeH30. TakxKe CleAyeT UCKIIOUNTh MpoMexkyTOUHOe O6pa3s0Ba- 
Me TpaHCcaHHYJIApPHbIX MepeKuceH, Tak KaK UX JOBOJIbHO BbICOKaA YCTOMUH- 
ocTb (°) uckOuaeT HaGwIOMaemoe ObicTpoe TeyeHHe peakWu. C momyueHHbl- 
M HaMH JaHHbIMH COBM€CTHMbI M@XaHH3MbIl C MPOMeXKYTOYHbIM OOpasoBaHHeM 
APONePeKHCeli HIM PalMKaJIbHble C OTPbIBOM MpOTOHAa OT FHAPOKCHIa aHTpa- 
AJIPOXHHOHA. he 

Jaa Jlasibuewmero BbbICHCHHA MeXaHH3Ma paCCMaTpHBaeMbIX PeaKIHH MBI 
BOM jleliTepHit B THAPOKCHbHbIe TpynMbl 2-9THMAHTParMApOXnHOHA = My- 
2M OOMeHAa C MeTHIOBbIM cuupToM CH,OD, B KoTopom cosepxxkaHue AenTepHA 

THIPOKcule OblWwIO IKBHBAaICHTHO HSObITOUHOH MJIOTHOCTH BOA B 12450 1% 

417 


(oxomo0 11,6% D). Hocae orronxu cnupta 0,8 r cyxoro Taxesoro 2-3THIAaHTpa 
rupoxnnona B 25 ma OeH30/a (KOTOpbIH He OOMeHUBaeT BOMOPOA Cc aHTparuApo 
XHHOHOM) OKHCJIAJIMCb B TeyeHHe 5 yac. MpolyckaHweM KHCOpoya, HE COMep: 
»Kallero u36niTouHoro O18. OOpa3soBaBliasAcaA MepeKHCb BOOpOa 9KCTParupoBai 
gach 1,5 r BOJbI, C KOTOPOH OHa OUeHb ObicTpO OOMeHHBaeT CBOH eliTepHii 
TaOauna 1 


ie PacrBopuTestb Conepxanue O¥ B MOU. 
2 % cBepx MpHposHOro 
Ss 
bial ales g oxta- |B ucxozuom| 7» ee 
a euIeHHOM 
s 6eH301| yon O, ee HO, 
2-3THaHTparHypoxuHoH (1) ae 25 25 0,966 4,04 
‘be 25 30 0,966 0,956 


Terparugpo-2-sTusanT parva poxHHou 
II 


Cmecp (1)4 (11) ay 
2-3TH JaHTparulpOXHHOH* di 
Visonponnsioppili CiupT Be 


es 
Qe lca |, Sauk 0 O36 ne meO ToS 


8 

8 

2 40 50 0,936 0,936 
8 0) 0 

2, 


* B 9TOM OMbITe K PeaKMHOHHO! cMecH Mepey OKHCeHHeM ObIIO NOOaBseHO | 
2 Ms BOYbI, comepxRanleH 3 mon. % O18. 


Tlocme O4MCTKH 9Ta BOJa MMesla M3ObITOUHyIO MIOTHOCTh 4487, 4TO OTBeYaeT 
YUNTbIBaH pasOaByleHHe, COJepxaHuIO JeiTepHA B MepeKHCH BOOpOsa, IKBU 
BaleHtHomy 11 580 7 (umm 10,8% D). Tlocae orronku OeH30a cyxoH aHTpaxn 
HOH CxKUTaICA H Was BOLY C H3ObITOUHOH MIOTHOCTHIO 18 y, T. €. OH Obl MpaKkTH 
yeCKH CBOOOJHbIM OT JelirepHa. Takum oOpa30M, BO,Opoy B Omyyaemol HeO 
I@IMKOM IpOWCXOJMT W3 THAPOKCHIbHbIX Tpyun 2-9THaHTparuqpoxuHoHa 
DTH JaHHble MO3BOJIAIOT TaKXKe HCKJIIOUMTb MPpOMexKYTOUHOe OOpaso0BaHHe Fup 
pomepekucu C IpucoeAMHeHHeM MepeKHCHO PpyNibl B W11060e MOMOx*KeHHe, KPOM 
9 uu 10, Tak KaK TaKOM MeXaHH3M IIpPHBOAM Ob kK Mepexoxy LelitepuaA B Apo 3 
K Tepexoxy B OOpasyroulylocd Nepekuch JMUIb 50% rHApOKCHJIbHOrO elTepus 
HallpHMep: 


CoH; i OOH CoH 1 
sa eal aa 4 SYAZOA¥Y KOA 
a i Hales akeageesesaien paiklinnp) Ky0tM (tae 
Aa de | PONE 
uh See | | 


OOpasoBaHue rupomepekuceh B NONOKeHHAX 9 uM 10 He MpoTHBOpeUUtl 
HaluuM HaOv0eHH AM. C yueTOM U3BeCTHBIX JAHHbIX O M€XaHH3Me Jpyrux mo po6-. 
HO H3YUeHHbIX peakKUHH MepeKHCHBIX coequHeHuH (1) MbI cuMTaemM HanGoumeck 
BepOATHBIM PalMKaJIbHbIM MeXaHH3M, COrlacHO CxeMe: 


oe 3 fe) | 
IT SPA ee 
[to ff son f +n. 
Bs: N VERVE 
OH bu if 
€ BO3MO2KHBIM MIpOM@KYTOUHBIM OOpasoBaHuem 9- nan 10-ruqpomepekucn: 
O. O | 
| | le 
tes gee a lb 
OH HO OOH 
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IlocpegcTsom moTeHt{vomerpuyeckoro THTpoBaHHaA TuKe u Jlemon (4) noxka- 
3aJIH, YTO OKMCJICHHe AHTPaXHHOHA H eFO MpOH3BOAHbIX eppulnaHHJOM xKelesa 
coBepmlaeTcH B [Be CTaqMH C MpOMexKYTOUHbIM OOpasoBaHHeM ceMHXHHOHA. 
OJHakO B 9TOM MCCeOBaHUM OKHCJIeHHe BeOCb B ILeNOUHOL cpeme. 

Ilo Hamel mpocbde B. B. Boesogcxni npu yuactun H. H. By6xHopa u 
H. YW. Tuxomuposoi cuamu cnextp a1eKTpoHHoro apaMarHuTHOTO pe3oHaH- 
ca pactTBopa 2-9THaHTparuApoxnHoHna pH ero OKucAeHUM. IIpu sTOM paquKas 
C€MHXMHOH He Obl OOHAPy2KeH, YTO, BO3MOXKHO, OODACHAeTCA Mamolt ero cTa- 
UMOHapHO KOHeHTpalluet. IIpH GombuMx KOHMeHTpalUAX B ULeTOUHOL cpeze 
Obl MOMyYeH OTYETIMBbI CNeKTP pasuKaN-HoHa CeMHxXHHOHA. OmnaKo B 3TOM 
ciyyae ero OOpasoBaHHe MOXeT ObITh IPHMMCaHO TakxKe peakUMH 


CsHsCigH7O, + CoHsCigH,O2 = 2C2HsCi4H,O,. 


Msyuenne cnekTpoB MapaMarHuTHOrO pesoHaHca paccMaTpHBaeMbIX B 3TOI pa- 
OoTe pearupyloulux cucTem 6yer mposomxKeHo. 

2. UspecTuo, uro pA, BTOPHYHbIX CNMPTOB JerKO OKUMCAAIOTCA 3/1eMeHTap- 
HbIM KHCJIOPOAOM, aBaA C XOPOWIMM BbIXOJOM KeTOHbI MH NepeKHcb BOMOpoa. 
OHUM 43 TIpakTHYecKHX CMOCOGOB NOyYeHHA NOCHE CLYHKUT TAakKOe OKHCIe- 
Hue M30MponMsoBoro cnupta (°). Mp Betu 9TY peakuio c 3,2 r cmuptTa, mepe- 
THAHHOFO B 2BaKYHPOBaHHy!l0 aMMyJ1y U3 MOJHOACHOBOrO CTeKJIa, KOTOpaHd Oblia 
TIp€IBapHTesIbHO JWIMTebHO OOpaOoTaHa pacTBOpoM OopHOl KuCOTbHI HU Mep- 
THAponem. Amnysia 3an0nHANacb KHCOpoyoM, O6orameHHbiM O18 mpH o,HOL 
aTMocdbepe HU HarpeBasiacb Jo 100° B TeyeHve 20 uac. Bprxoy, mepekucu Boopona 
Aocturan 48%. Visotromupm cocraB ee pHBeeH B Ta6u. 1. B stom cayuae TakxKe 
BeCb KHCJIOpO NepeKHcH BOAOpOZa MpOHCXOAUT 3 9JIeMeHTapHOrO KUCMOpora 
Oe3 yuacTHA KUCIOpOsa U3 cuMpToOBorO ruzpoKcuma. MexaHu3M 3TOM peak, 
TIO-BHUJHMOMY, aHaJIOrHYeH PACCMOTPeHHOMY BbILe JIA OKHCJICHHA AHTparufpo- 
-XHHOHA C yuacTHeM payzuKas0B O.H. 

Hexoropble jaJIbHeMilMe YKa3aHHd Ha TeUeHHe peak OKMCJICHHA H3OMponH- 
JIOBOTO cnupTa JaeT padota Bectrelimepa u Huxonanpeca (°). Jia oxucnenns 
9STOTO CNHpTa XpOMOBOH KHCAOTOM OHM Halll OoJIbWIOH KHHeETHYeCKHMH HM3OTON- 
HbI adtekT Mp 3aMeHe BTOPHYHOTO BoRopOsa Ha Melitepuu. Orciosa csexyer, 
YTO B MeJVI€HHOH CTaqHH peakUMM MpOMCXOAMT OTpbIBaHve aTOMa BTOPHYHOrO 
BoJopoga, a He THAPOKCHJIbHOO. COBOKYNHOCTS BCX NPUBeMCHHHIX BbILWe Jay 
HbIX XOPOINO COriacyeTcaA cO CeYIONMM ABYXCTaMMHbIM MeXaHH3MOM: 


(CHs)gCH (OH) + O2 > (CHs)2C — OH + O2H > (CH3)xC = O + H:02 
C BO3MOXKHbIM IIPOMe2KYTOUHEIM o6pa30BaHHeM rHAPOKCH-THApolepeKHCH. 


VYuctrutyt dusnueckot xumuu um. JI. B. Ilucap2escKoro Tloctyn“s10 
as Akanemun Hayk YCCP 21 VI 1958 
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PH3BHYECKAH XHMH 


M. B. TYPbEB, M. B. THXOMMPOB nu H. H. TYHHIKHM 


O MACC-CHEKTPAX KPYNHbIX MOJIEK YJI 
(ITpedcmaeaeno axademuxom B. A. Kapeunoim 26 VI 1958) 


Vispectuo, uTo OoMOapAupoBKa QeKTpOHaMH c S9Hepruelt 50—100 9B MuHoro- 
ATOMHBIX MOJe€KYJ1 COMPOBOAKAaeTCA MOHM3al\HeH M AMCCOWMalMeH STHX MOJIe- 
Kya. B Hacrostiee BpeMA OObIUHO IIPHHMMaeTCA, YTO IPH 9TOM MOJeKYJa WHC 
COWMMpyer MpocTbIM pa3pbiBem cBsasel ('). AnaIM3 JaHHbIX MO Macc-cnekTpaM 
(?), Hw ocoGeHHO MO OOpas0BaHHIO «NeperpynnMpoBounbix» uoHoB (%, 4), 
a TakxKe HCC/leqOBaHHe MaCC-ClleKTpa AeliTepooKTaHa, MpoBeeHHoe Hamu (°), 
NO3BOJIMIH ClelaTb 3aKJOUeHHe, YTO yKa3aHHoe NMoo*weHHe B OOULeEM culy4ae 
HeBepHO. OTOT BbIBOA NOATBeEp2KMaeTCA, B YaCTHOCTH, TeM, YTO B MaCC-CHeKTp 
H-OKTaHa-2d, uoubl C,H;* u C,H,” aBaatorca MeyeHbIMH He Ha 00%, Kak 93TC 
CJIe(OBaJIO OXKUMaTb B Cyyae MpOCTOTO pa3pbIBa CBA3CH, a 3HAUMTEIbHO MeHb= 
me — mpH6nu3uTeibHO Ha 30%. Jia oObsCcHeEHHA STOFO PesybTAaTAa ObIIO Ce-: 
JlaHO MWpenoox*KeHne O TOM, YTO OCKOJIOYHbIE HOH! OOpasyIOTcA MpHmMepHO 
C paBHOH BepOATHOCTHIO 3 JIOObIX YaCTeH MOJIEKYJIbI C 3AXBATOM aTOMAa BOJO- 
poga (°). 

JA OMHO3HAUHOTO CyKMeHHA O MeXaHH3Me JHCCOMMaluu HaMu Ob CHHTe- 
3HpOBaH H-HOHaH—O C1 y u3yyeH ero Macc-cnexTp. Jn CHHTesa HCTOMb30Ba- 
Jlacb OKHCb yIrviepoya, coflepxaujaa 51% C?*. CuutTe3 mpopoguica mo cxeme: 


—< 


OH 
c¥o SS" Hc0oH 


CsH,OH 
H3SO, 


370 C,HoMgBr 
SAR EN 


CyHg— C'°H(OH) — C,Hp ——> 
OGR: : as 


HC 


PBrs 


4 CH — CMB CH; eee, 


CsHp—C!8H»— Cy Ho. 

HcnpapieHHble Ha eCTeCTBeHHOe coyepxaHue C}* macc-cneKTpbl H-HOHaHa Ht 
H-HOHaHa-O C'¥, MOulyYeHHbIe B OObIUHbIX yCIOBHAX Ha mpHoope MU—1303, 
NpHBeweHb! B Tad. 1. 

B ra. 2 MpHBeeHbI BbIPAaKeHHbIe B NPOWeHTAaX JOM MOHOB, CcOsep Kale 
C13, cpeqw HOHOB JaHHoro TuNMAa. 

Ecam Obl MOosleKyJia AH-HOHaHa-5 Cl? yuccOMMMpOBala MpOcTbIM pa3PbIBOM: | 
cBAa3zeH, TO HOHBI THNa C,H+, CsH+, CyH+ He cofepxamn On yrepoga Cl. | 
Ojuako, KaK BHHO H3 TaOu. 2, or 14 Jo 46% Tux HOHOB cogepmut Cl’. B rpa- 
che «BLIUHCeHO» TAO. 2 MIPpMBeAeHbI MPOWeHTbI HOHOB JaHHOrO THMa, COLep2Ka- | 
mux Cl, paccunTaHHBble H3 MpexnooxKeHuA 06 O6pas0BaHHH MOHOB THIMAa | 
CrHoh41 («rouOBHBIX») ¢ paBHoii BeEPOATHOCTbIO 43 WOOO YacTH MOueKyubl. V3. 
cpeqHHX acTeli MOJIe€KYyJIbI TAKHE HOHbI, OUe€BHAHO, OOpasyloTCA C 3aXBaTOM 
aTOMa BOOpoya. Ockonounble HOHBI Apyrux TuMOB C,H (m<2n + 1), Kak 
ObllO MOKasaHO HaMH paHee (°), OOpasyloTCaA B OCHOBHOM OTPbIBOM aTOMOB BO- 
WOpofa OT TOJIOBHbIX HOHOB. 

IIpeqBapuTesbHble HCCeqOBaHHA Macc-cMeKTpa H-HOHaHa-5 C!* B 3aBHcHMO- 
CTH OT SHEP QJICKTPOHOB MOKa3aJIM, YTO M€XaHH3M OOpas0BaHuA FOMOBHBIX 


MOHOB (onl s ane OCTaeTCA IpakTHueCKH HeH3MCHHbIM BIVIOTh NO NOTeHUMaNa Mo- 
ABJICHH SA. 
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Ta6aHma 1 


BeujecTEo BemlectTBo BeujecTso 
mie H-HOHAH- m/e : _ m/e 
H-HOHaH 5 Cis n-Honan | ™ ver : H-HOHAH Pear 
13 0,034 0,043 48 0,003 0,002 Wel — 0,08 
14 0,081 | 0,089 |] 49 0,012 | 0,007 79 0,038 0038 
a5 0,383 0,406 50 0,085 0,049 80 0,008 0,036 
hayeps) 0,006 0,002 o1 0,475 0,127 81 0,028 0,075 
16 0,070 0,102 02 0,085 0,143 82 0,017 0,045 
PAL 0,044 0,002 53 0,593 0,316 83 0,063 0, 038. 
eal — 0,024 04 0,308 0,513 84 4 53a0 0,112 
24 0,025 0,026 35) SNODS 1,424 85 4,85 ASO) 
D5 0,090 0,082 06 By 30) 4,44 86 — 4,74 
26 0,786 0,666 57 Aoin20 9,02 91 0,013 0,012 
Di 6,71 5,98 58 — 6,55 92 0,003 0,012 
28 sayy 2623 61 0,002 0,001 93 0,004 — 
29 8,54 0 he 62 0,009 0,004 94 0,002 0,005: 
29,9 0,014 0,06 63 0,029 0,014 95 0,008 0,028. 
30 0,026 Te 64 0,007 0,027 96 0,009 0,044 
65 0,076 0,049 97 0,025 0,009 
32,8 0,14 0,02 66 0,034 0,079 98 0,577 0,056. 
33,8 — 0,086 67 0,162 0,093 99 1 BY 0,498 
36 0,013 0,014 68 0,067 0,208 100 0,010 Aiea: 
37 0,088 0,073 69 0,589 0,144 WP 0,008 0,014 
38 0,162 0,163 70 Dae 0,567 iN 0,013 0,006 
39 3,66 2,449 71 4,04 2,044 114 — 0,017 
40 0,606 1,62 WP — 3,81 126 0,013 0,004 
44 14730) 7,95 127 = 0,014 
42 3,45 5,67 128 1,026 = 
43 22,31 12095; 76,6 0,070 0,016 129 — 1,045 
44 — 10,24 eae re eee 
| 100 ,000|100 , 000 


- Takum o6pa3om, B OOmleM BHJe AMccouMalMA KPYMHbIX MOJIeKYJI Ip SIeK- 
~POHHOM yJlape MpOHCXOJMT TaK: BHaYaJe MpHOJIH3HTebHO C paBHOH BeposT- 
ers M3 JHOOOM YaCTH MOJIEKYJIbI C 3aXBaTOM aTOMa BOJOpOsa OOpa3yroTcs: 
TOJIOBHbIe> HOHbI C YCTHBIM YHCJIOM 3JIEKTPOHOB, 3aT€M HEKOTOPble H3 ITHX 
(OHOB pacnafaloTca C OTPbIBOM aTOMOB BOMOpOa H OOpa3syloT NOHbIH Macc- 
MekTp BeuyectBa. 

Hanpumep, Avia OHOro 3 BapHaHTOB OOpasoBannsa HOA Tua C3H,* ameem: 


Qu :akTh! CoracyloTcsA C TeMH BbIBOJaMH, KOTOpbIe MOFyT ObITb MO YueHbL 
‘3 pacCMOTPeHHA MaCC-CIe€KTPOB KPYMHbIX MOJIeKYJ. 

B nacTosulee BpeMA MpHHUMaeTCs, UTO TOCe yapa WIeKTPOHA SHEP BOS- 
WKMCHHA MepepacnpeseneTca MO Bcelt MOueKyNe, KOTOpad 3aTeM NMCCOWMH~ 
yer clyyaliHbim OOpasom. PaccmoTpyM c STO 
buKH 3peHHA Be MOVIeKYJIbI HOPMaJIbHOrO 
}poeHua, HanpuMmep, 4-rekcaH CeH14 u H-Te- 
NaTeTpaKOHTaH CyyHo9. PasymMHo WONYCTHTD, 
-O 9JICKTPOH MOralaeT IpHMepHO C paBHOU 
»POATHOCTbIO B JIIOOYIO YaCTb MOVJIEKYJIbI. — Haiigeno | 
JaCCMATPHBaeMbIe MOJICKYJIbI COCTOAT B OCHOB- — Briuuc.teHo 

bm 13 rpynn CH, xaMuyeckne mM cusnyec- 

le cBOlicTBa KOTOpbIX MpakTH4ecKH OMHAKOBBI. IlosTOMy MOxKHO AYMaTb, ITO 
leHMe 9HeprHu BOsOY2*KeHHA, MepesaBpaemble STHM MOCKYJIaM MPH S/1CKTPOH- 
)M yiape, pasmmuaioTcs HesHauMTebHO, OrTcioqa MOxKHO ObINIO OXRKUAAaTh, a 
' 1 


Ta6auna 2 


CeH,+ | C3;H,+ | C,Hyt 


14 | 46 44 
29 67 


MOJIEKYJIAPHbIC HOHBI OyyT 3HaYHTeIbHO Oowlee MpeAcTaBJeHbl B MaCC-CIeKTpé 
CaasHy,, uem B CoHisa. Onnit, OHakO, MOKa3bIBaeT, YTO YeM OOVIbINe MOMeKYJe 
(pH TOM %Ke€ CTpOeHHH), TEM MeHbILe JOA MOJICKYJIAPHbIX HOHOB B €e Macc: 
cnexkTpe (°). 

TakuM O6pa30M, JWIx OObxACHeHHA CaMOoro (akTa CYIeCTBOBaHHA Macc: 
CN€KTPOB KPYMHBIX MOJIeKyJI CelyeT CAesaTb MPOTHBOMOORKHOe MpeAMONOXKE- 
He, a HMeHHO, YTO JHEP, MepeaBaeMasd IICKTPOHOM, He ycleBaeT Mepepac: 
MIpeeIMTbCA 10 Bceli MOMeKYyse WO ee TUCcoWMalNU. ITO Mpesmmomo*weHNe corsa: 
cyeTca C JaHHbIMH 10 H3Y4eHHIO HavaJIbHbIX YYACTKOB MOHH3alMOHHbIX KPHBBIX 
(‘) M mO3BOMeT JerKO OObACHHTb TOJYYeHHbIe HAaMH 9KCIIePHMeHTAVJIbHbIE 
pesybTaTbl. B camMom jlele, eCIM 3JIEKTpOH NoMalaeT C paBHOH BepOATHOCTbKO 
B JIIOOYIO UaCTb MOJIEKYJIbI MH MepeaBaeMas HM 9HEPIHA NO [MccolWMalluu pacipe- 
JICIACTCA JIMLIb B HeEOOJbINOH YaCTH MOJICKYJIbI, TO «BbIBAJIMBaeTCA», OUCBHAHO, 
MMCHHO 9Ta YaCTb MOJICKYVJIbI B BAe OcKONOUHOrONOHA.! louyueHHble TAKUM OOpa- 
30M HOHbI HeECyT B Ce6e OCHOBHYIO UaCTb 2HEPFH BO3Oy2KeHHA HM NOTOMY B JaJib- 
HeHleM JIerKO J[MCCOWMUPYIOT C OTPbIBOM aTOMOB BOOpOsa. 

V3 atoro, B YaCTHOCTH, CeLyeT, YTO MOJICKYJIbI, CTPOCHHE KOTOPbIX I03BO- 
JIAeT TlepeaBaTb BO36y2xeHve NO Wenv cBxA3el, OyAyT WHCCOUMMpOBaTb pr 
3JIEKTPOHHOM YJlape B Maso cTemeHu. B macc-cneKTpax TakHX MOJeKyJI Oyy1 
BeJIMKH JOM MOJIEKYJAPHbIX HOHOB. TakoB, HallpvMep, Macc-cleKTp OeH3ou1a. 


Tloctynuio 
24 VI 1958 
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PHSHTECKAA XHMH fl 


Jl. [. KHOPPE, 3. K. MAM3YC u unen-Koppecnonnent AH CCCP H. M. 3IMAHY3JIb 


O CKOPOCTH BbIPO)KAEHHOrO PA3BETBJIEHHA WENK 
MPH OKWCJIEHHW x-EKAHA 


CormacHO COBPpeMeHHbIM MpefcTaBsIeHHAM TOpMOssaiee AelicTBHe HHTHOUTO- 
pOB Ha IenmHble peakIMH OOycJIOBIeHO OOpbIBOM ele Mp BsaHMOselicTBHH 
CBOOOJHbIX paluKaJOB, BeAYWHX WemHOl mpolecc, c MOJeKysaMu HHTMOUTOpa. 
B cuuly 9TOrO B3aMMOelHCTBUA MHTHOUTOP pacxOsyerca HM B KOHILe KOHIOB Hcue- 
s3aeT u3 cucTembl. McuesHoBeHHe HHIHOUTOpa H3 CHCTeMbI MPHBOAMT K pe3sKOMY 
ycKOpeHHIo IeMHOro mpollecca, T. e. peakKUMA Mp 3TOM BbIXOAUT U3 MepHosa 
MHYKUMM. CKOpocTb pacxoOJOBaHHA HHTHOUTOPA H, CJeOBaTeIbHO, MpOJOs2«KU- 
T@IbHOCTh MepHOda MHAYKUMM OllpeseineTcH KOHMWeHTpallueli pauKaJoB 
B cHcTeMme. 

Ecam peub HeT O peakIMH B XKUAKOU chase, re B OTCYTCTBHe HHTHOUTOpA 
TipeoOslaqaeT KBapaTHYHbI OOpbIB Weel, TO KOHILeHTpallua pauKaJOB 
B IIpucyTcTBHH uHrHOuTopa I onpesenaeTcA ypaBHeHHeM 


TTS — w, — ak [RI [1] —R IRE, 


Te Wo — CKOpOCTb reHepHpOBaHHA cCBOOOHBIX pajMKaloB, k; — KOHCTaHTa 
CKOPOCTH B3aHMOjleHCTBHA paduKaJIOB C MOJeKYaMH MHTHONTOpa, k — KOH- 
CTaHTa CKOpOCcTH peKOMOMHalMH pafluKalOB, a@ — CTeXHOMeTPpHUeCKHH KO9p- 
QUUMeHT, YYHTHIBAIOMIHH CKOJIbKO CBOOOAHBIX paMKaJIOB YHHYTORAeTcA OLHOK 
MOJIeKyJIOH WHrHOuTOpa. 

Tlomarad KOHIeHTpallHiO palMKaJIOB CTallMOHapHOH, MoJysyaeM JIA CKOpOCTH 
pacxoqoBaHun wHrHuOuTOpa BbIparxkeHHe 


a(t] __ k, (1]) 


IN So (V aki (1? + 4h — ak; (1). (1) 


IIpu octaTouHo 6oubux KOHILeHTpaluAX HHrMOuTOpa, Kora ak} [I]? S> 4kw, 
HaXOjJ\MM: 
d {1} 0 (2) 


Takum o6pa30M pacxogoBaHwe HHTMOuTOpa MIpH MOcTaTOUHO OOJIbUIMX ero KOH- 
IeHTPalluAX OKasbIBaeTCA peakiMeH HYyJIeBOro NopxAKa MO KOHILeHTpallM MHTH- 
OuTopa. 

Uacto mpesmomaraoT, ITO COOTHOMeHHe (2) BbINOJHAeTCA BIJIOTh NO MOuIHOrO 
vigpacxoyoBaHha nuru6uTopa. Mcxoys us Toro, ¥To oO HspacxOJOBaHHu MHrMOuTOpa 
cCHcTeMa BbIXONMT Ha MepHoOda HHAYKUHH, T. e. 4TO IIpu (il) = OF tes 7 2 rie 
ty — MIpOLOMKUTeMbHOCTh MepHoa MHAYKIWK, MATerpHpoBaHHem (2) momy4aem 
coorotienne 
[o— 2h te = 0 mam te — SE (3) 
Cootnomenua (2) u (3) ucnomL3yIoTCA MIA ONpeweeHHA CKOPOCTH mporkecca 
3apoxyenna wenn (1%), [Ip sToM ucxOgAT us TOrO, YTO peakUHA ape 
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lel ABJIACTCA QIeEMeCHTapHOH peakilMeli HU, CleQOBAaTeIbHO, HE AOJKHA MC~ 
HATLCH OT BBECHUA MaJlol J06aBKH HHTHOuTOpa B cucTemy. I locKobKy CKOpOCTb | 
3apOK CHUA, KAK CKOPOCTb 3JleMeHTapHOrO Mpotecca, No2KHa 6bITb MpONOpLHO- 
HaJIbHa MpOW3BeAeHHIO KOHWeHTpallut BellecTB, MPHHUMAIOUIMxX yuacTHe B MpO~ 
tlecce 8apOxKeHUA, TO MO 3aBHCHMOCTH Wo OT KOHIWeHTPallMH MPHCYTCTBYIONIMX 
B CHCTEMe PpeareHTOB MOXKHO CYIMTb O MEXAHH3ME Mpollecca 3apO*KMeHHA. 

[Ip ucnomb3syeMOoM OObIuHO TIpveMe BBeACHHA MHrMOUTOpa B HCXOJ{HY!IO CH- 
cTeMy U3MepxeMand TaKHM MYTeM CKOPOCTh 3apO%KAeHHA OTHOCHTCA K HavaJlb~ 
HOMY MOMeHTY BpeMeHH. 

Ecau, OHaKO, BBOJUTb MHTUONTOp MO XOsy Mmpollecca, TO MOXKHO aHaJIOTHu- 
HbIM IYTEM MOJIYYHTS CKOPOCTh 3apoxKAeHUA Ha 000K ero cTaquu. B yacTHOCTH, 


AIA MpOWeccOB OKHCJICHHA, B KOTOPbIX OCHOBHAaA Macca paAuKaJlOB B pasBUB-- 
memMcaA Wpollecce Mowyuaercr 


Ma 3a CUeT BbIPOKACHHOrO Pa3sBeT- 
BIEHHA WeneH, MpecTaBJA0 

~ 928 MHTepec NOMbITATbCA MOJYUHTb- 

S C IIpHMeHeHHeM H3JI0%KeHHOTO: 
3S G2 MeTOJa HHrHOHTOPOB CcBeeHH S| 
y 0 CKOpocTH HM Me€XaHH3Me BEI-) 
A pO JeHHOrTO pa3BeTBJIeHHA. 

S B- wactosmei padoTe Mbr: 
ON IIPHMeHHJIM MeTO HHTrHOUTO~ 

= pOB JJIH H3MepeHHA CKOPOCTH’! 

© gas BbIPORKNEHHOTO pasBeTBJICHH# | 
weneH B peaKWHH OKHCJICHUS 

H-eKaHa B XKHAKOH (ase. 

GQ 120 240 360 480 G00 720 mun OxucsieHHe A-JleKaHa IIpo- 

ee BOJMJIOCb B  OKHCJHTeIbHOL 

Puc. 4. KuneTuueckve KpMBbIe HaKONeHHA THLpo- saueHke (*) B TOKe KHCJOpOa, | 
mepekuce mp oKkucenMH H-eKana mp 130°: 1— 3a CKOPOCTbIO OKHCJICEHHA cuJle- 


6e3 uHrMOvTopa Hu 2—/78 MpucyTcTBuu «- Haproma AWJIM NO HaKOMJIeHHIO rHApone= | 


(2-10-§M/ ma) Mp BBeeHHH ero B pa3JIMUHbIe MO- 3% 
MeHTbI BpeMeHH. Bpema BBeqenus MHrMuOMTOpa yKa- PERT ee One hn ia. 
3aHO cCTpeKamMu pbIx ONpeweiAIach UOXOMET- | 


puyecku. B KayecTBe HHrHOH- | 
Topa Obl BbIOpaH a-HadpTow, | 
KOHIeHTpalluA KOTOPOTO OMpefedANach CMeKTpooToMeTpHyeckH TMoce 93KCT- 
parupoBaHux ero u3 mpooB IN NaOH uw coueranusa c comsHOKHCABIM (pe- 
HHJIMa30HHeM, B MaKCHMYMe MOMIOWeHHA OOpasyroulerocA a3z0coeqHHeHUs 
(520 mp). 

Ha puc. | mpuBegenbl KuHeTHYeCKHe KPHBbIe HaKOMeHHA THLporepeKucelt 
MpH OKMCJeHHM A-ZekaHa mpu 130° B HpucyTcTBHu’ a-HadTola B KOMUeCTBE 
2-10°° M/mu mp BBe,eHUH ero B pas/INUHbIe MOMeHTHI BpeMeHH. COOTBeETCTBYIO-- 
mad KpHBadA JIA Clyuan BBeeHuA HHTHONTOPa B UCXOHbIi WeKaH He NpuBe- 
WeHa, Tak Kak NepHO HHAYKUMM Mp 3TOM upesBErualino BenuK. JlaxKe IpH KOH-| 
WeHTpauun a-HadTora 0,5 10° M/mu on coctapsaer 20 yac. 9To yKa3biBaeT Ha | 
peskoe yckopeHHe OOpa30BaHuA CBOOOJHEIX padMKaJIOB B HavaJIbHbIlt NepHos | 
peakuuH. Uem mosquee BBefeH MHTHOUTOp, Tem KOpOYe OKasbIBaeTCA MepHog, 
HHAYKUMU Mpolecca OKHCJIeHHA. 

Bpeylenve a-HadToula B OKHCIIMIOWMHCA H-eKaH COMpoBOxaeTCA MocrTeneH--| 
HBIM NOKeJITeEHHEM pacTBopa. Ecam a-Hadrom BBOLUTCH Ha CpaBHUTeIbHO Tly- 
OOKUX CTaqHAX, TO HaOJOJaeTcA Marke BbiMaenue OcalKa KOPH4HEBOrO UBeTA.. 
O6pasyioujeeca CoeAMHEHHe OOMALaeT XAPAKTePHIM CNEKTPOM B BULUMOL O6a~ 
CTH C MaKCHMYMOM MorsouleHuA pH 420 mp. Ha puc. 2 IIpHBeJeHbl H3MeCHEHH A. 
KOHILCHTpallHW THApOMepekucH, a-HadToOa HM ONTHYeCKOM MIOTHOCTH pacTBOpa 
mp 420 mp py BBegennn 2 -10-° M/mua a-nacbrona B oKucaiomuiica LeKaH yepes: 
50 MHH. Moce Havana mpouecca oKuceHus. Benuunna ontuueckoll moTHocTH 
pacTBopa NpOXOMUT wepes MaKCHMyM HU Jlanee cnaqaeT. ITO yKasbiBaer, uTO:} 
OKpacka pacTBopa OGycJOB/eHa HeKOTOPbIM MpOMexKYTOYHDIM coeqHMHeHHeM, 
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‘OOpasylolluMcaA pH yyacTuu a-Hadroma. JloOapmenue ocalka sTorO coequHeHHA 
K CBexKeMY H-eKaHy NOKa3aJi0, YTO OOHAPy2KeHHOe HaMH MpOMexyTOUHOe co- 
eMHeHHe OOJaqaeT UHTHOUpyrIoUlUM JelicTBHeM. 

Pacxo a-Hadroa cieqyeT peakiHu HyeBoro NopsALKa Muh Wo ~70% 
MpeBpalleHuA, Mocie vero HaOJIOMalOTCH OTYETJIMBbI€ OTKJIOHCHHA OT ypaBHe- 
HMA MepBoro NOpAAKa. ITO, BO3MOKHO, CBA3AHO C TEM, YTO C YMCHbIICHHeM KOH- 
WeHTpallMu WHTHOUTOPa CTAHOBHTCA HelPHMeHHMBIM COOTHOWeHHe (2) H HY2KHO 
NOb3OBaTbCA OoIee CTPOrHM CoOTHOIIeHHeM (1), a TaK2KEe C TEM, UTO UaCTb CBO- 
OofHbIX PafUKaJIOB HauMHaeT PpearupoOBaTb He C 4-HacpTOIOM, a C HOBHIM IpoMe- 
XKYTOYHBIM MpOLyKTOM. B cBsA3H C STHMH COCTOATEIbCTBaMH (tbopmyvia (3) OKa3BI- 
BaeTcA B HallleM CJlyyae HEMPHMeHHMOH HM PpacueT CKOPOCTH pa3BeTBICHHA MBI 
BeIM TOIbKO NO dbopmyvie (2), ucnomb3ya Waa onpegenenua d[I]/dt nuneituprii 
yuacTOK KpHBOH pacxOJOBaHHA MHTHOnTOpa. 


Bae M/a 
20{10 iT abe 
S 
S16 }08 we 
sO ora be | 
S 12106 ues 8 
2 S 
S & 
184 10% & 
> ; 
BS + 
S G4 5G2 B02 & 
0 120 240° 360 480 600 mun, 0 025 0050 0075 G0 Min 
oar Hony eudbonepekucu 
Puc. 2. Usmenenve xonyentpayuii rugpo- Puc. 3. 3aBHcHMOCTb CKOpocTH pasBeTBeHHA 
mepekucn (1), «-Hapbroma (2) 4 onrTHue- OT KOHIeGHTpaluH THAponepekucH B_ peak- 
CKOH MJIOTHOCTH pacTBopa mpw A 420 mu IH OKHCJeHHA H-ZeKaHa mpH 130°. 


(8) mpu BBeeHMM A-HacpTova (2 -10-° M/ma) 

B OKHCJIAIOULHHCA A-ReKkaH uYepes 50 mun. 

focje Hauala OKucieHHa. Temnepatypa 
130°. 


IIpu pacyere MbI Moslaraem, uTo @ = 2, no ananoruu c Penouamu, u B-HadpTo- 
JIOM, AIA KOTOPHIX 9Ta BeMUMHA OMpeerteHa SKCMepHMeHTabHO (°). Tak Kak 
peakIUHA BbIPOAKMeCHHOFO pa3sBeTBJICHHA MIPHBOUT K OOpas0BaHHlo AByx cBOOOL- 
HbIX PaHKaJIOB, TO MbI CUTAN, YTO Wo = 2wWy. OTcioxa 


Wp, = —d[I]/dt. 


CKOpOCTb pacxoJOBaHHA MHTHOUTOpa B OKUCIAOULeMCA H-ekaHe mpu 130°, 
KOHIWeHTpallun ruzponepekucn 0,02 M/n u pa3Hbrx KOHWeHTpaluAX HHTUOUNTOpPA 
OKa3alacb cweqyrouren: 


[I]o-102, M/n 41,4 41,7 3,1. 4,4 
(d[I]/d#).10?, M/a-cex 5,5 7,3 6,3 6,5 


Kak BHHO H3 3THX JaHHbIX, NOMyuYeHHad Hamu BerMunHa d[I]/dt He 3aBucuT 
OT KOHIeHTpallHu HHIHONTOpa. OTO NOKa3sbIBaeT, YTO HHTHOUTOP He NpHHHMaeT 
yuacTHA B OOpas0BaHHH CBOOOJHEIX PpaquKaJIOB H ABJIACTCA JIMLWIb «MHCTpyMeH- 
TOM» IPH MOMOLLH KOTOPOrO H3MepseTCA BEIHYHHA Wp. 

Ha puc. 3 mpuBeeHa 3aBHCHMOCTb MOJyueHHOM TaKHM OOpa30M CKOpOocTH 
pasBeTBieHua mpu 130° of KOoHMeHTpaluH ruAponepekucn. BuHO, YTO CKOpOCTb 
PasBeTBJICHHA MpONOpUMOHabHa KOHWeHTpalluu TuAponepekKucu. CylefoBaTeJib- 
HO, IIpAMbIM TyTeM JOKA3aHO, YTO FHApOMepeKHCh ABJIACTCA OCHOBHbIM pa3BeT- 
JIAIOUIMM areHTOM B peaKUMH OKHCeHHA A-eKaHa. M13 3aBucHMOCTH Wp OT 
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KOHLeHTpalluu THApOMepeKHCH ONpeAeseHa KOHCTaHTa CKOPOCTH peakIHH pa3~ 
BeTBJICHHA, OKasaBluaica paBHol mpu 130° 1,9-10 ° cex +. M3 TemnepatypHor 
3aBHCHMOCTH W, OpeyeleHa 2HeEPrHA aKTHBalMH peak pa3sBeTBJeHHA — 
24,8 xKal. TemmepaTypHax 3aBHCHMOCTb KOHCTaHTbl CKOPOCTH 3alIMCbIBaeTCA — 
B Bue 


k = 6-108 exp (— 24800/RT) cex™. 


O6pamjaer Ha ceOA BHUMAHHe HH3Kad BeIMYMHAa 9KCHOHEHIMAaJIbBHOFO MHOKH- 
TeJIA, H€CBOHCTBeHHaA MpolleccaM TepMHyecKoro pacmaja. 

STO, BO3MOXKHO, OObACHAeTCA TEM, YTO BbIPORKACHHOe PasBeTBJeHHe UeT HE 
MOHOMOJIeKYJIAPHO, a pecTaBaAeT COOOK OuMOUeKYJIAPHY!O PeakIIMIO C yruie- 
BOJOPOJOM: 


ROOH + HR— RO- + H2O+R- 


Takaad peakuna Ha 22 KKal (pa3HOcTb 9HeprHu cBA3H OH B Boge uw C—H B 
H-JeKaHe) SHEpreTHUeCKH BLITOAHee, YeM MIPAMOM pa3spbIB cBA3sH O — O. 

TlonyueHHas HaMu BeHuHHAa k CHJIbHO OTJIMUAeTCA OT TOM Ke BEJIMUHHBI, IpH- 
BeJleHHOH B padote Tura (°) (8 -10' exp (— 31800/RT)). B sto pa6ote u3smeps- 
JaCb CKOPOCTb pacnajla CMeCH BTOPHUHbIX THAponepeKuceh Melua HW BHIMMCIA- | 
JaCb KOHCTaHTa CKOpOcTH paciialla THAponepekucH B MpeANOO*wXeHHH, YTO | 
IIpH MaJIbIX pa30aBJICHHAX BeCb pacxoX rusponepeKucu OOYCJIOBJICH HCKJIIOUH- 
T@JIbHO MepBHYHbIM paciaqomM ux no cBaA3H O — O. [lockoubKy Halim JlaHHble, 
NOJYYeHHbIe Goee MPAMbIM MeTOJOM, WalOT pe3KO OT IMUHOe 3HaueHHe k, MOXK- 
HO CYHTATb, 4YTO coOOpaxeHHa TBura He ABJAIOTCA MpaBUJIBHbIMH. 


MuctutyT xuMuueckol (bu3nKu TloctynHua0 
AkajlemMuu HaykK CCCP 10 VII 1958 
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PHSHIECKAH XHMUf 
C. A. NABJIOBA, C. P. PA®HKOB u B. JI. WETJIMH 


O 3AKOHOMEPHOCTAX PAJMALMOHHON BYJIKAHH3ALLMY 
NOJIMAMKH OB 


(HA TIPHMEPE AHHJIA T-669) 
(ITpedcmasaexo axademuxom B. A. Kapeunsim 25 VI 1958) 


Kak u3BecTHO, NO XapakTepy paJMallMOHHO-XuMMueCKHX IpeBpalileHuli 
MOXKHO Pa3JIMUHTb Ba THMa JIMHeMHBIX NOJMMePOB: BYyJIKaHH3yIOWUlMeca NOH- 
Mepbl HM MOMMMepbl WecrTpykTupyroulMeca. O mpHHajwiexKHOCTH TOrO HIM MHOTO 
NOJIMMepa K OJHOMY H3 STHX THNOB CYAAT NO XapakTepy H3MCHEHHA MexaHH- 
YeCKHUX HM TEPMOM€XaHHYeCKHX CBOHCTB, PpaCTBOPHMOCTH HM BAS8KOCTH pacTBOpoB, 
T. €., TAKHX CBOHCTB, KOTOPbIe NO3BOJIAIOT OMCHHBATb JIMWIb CYMMapHbI mpo- 
Wecc H3MeHeEHHA MOJeKYJAPHOM CTPpyKTypbl NOMMepa. B TO x%Xe BpeMs, MIpH. 
OOcyXJeHHH Pe3yJIbTATOB 9IKCICPHMEHTAJIbHbIX HCCIeOBaHH YacTO UCXOAAT 
W3 IpeANONOXKeHHA O TOM, 4YTO NOM eEHCTBHeM U3 yYeCHHA B JIMHEHHOM NOaHMepe 
OJHOBPeMeHHO IIpOTeKalOT KaK peaKIHH OOpa3s0BaHHA NoMepeuHbix cBsAsel, 
TaK H peakUWHH paclileMieHHA CBA3e€H B TvlaBHbIX WelAX MAKPOMOJIeKYJI, H Ha- 
OuliOaeMblli CYMMAapHbIii Mpollecc oNpeseiAeTcA MpeoOaqaHHeM OAHOM U3 3TUX 
WByxX peakuuh. O camom dakre OHOBPeMeHHOrO IIpOTeKaHHA YTHX MpPOTHBONO- 
JIOKHO HallpaBJICHHbIX peaKWHH, a Tak2Ke OO HX OTHOCHTEJIbHbIX CKOpOcTAX 
CYAAT JIMUIb MO KOCBeHHbIM Npu3Hakam (7, ”). 

B wactosmel pa6ore Oblia nocTaBueHa 3aaua MOJLYYCHHA SKCMePpHMeHTavIb- 
HbIX JOKA3aTeCJIbCTB OMHOBPeMeHHOLO NpOTeKaHHA PeakKUMH WecTpyKUMH MW CTPyK- 
TYPHPpOBaHHA MpH JelcCTBHH MHOHM3HPYyoUuerO H3/IyYeHHA Ha NOJMaMHb. 
B kayectBe OGbeKTa HCCeOBaHHA Obl BbIOPAaH PaCTBOPHMbIM CMeLIaHHbili 
nowvaMuy, «anny 1-669», mpeacTaBAIoMMH coOoH MpoxyKT MOJMKOHAeHcalMn 
TreKCaMeTHJICHIHaMHHa C aMNMHOBOH HM a3eaMHOBOM KHCJIOTAaMM HU KallpOJlaK- 
TamMom (°). PaHee ObllO yCTaHOBJIeHO, YTO CYMMapHbIH sddekT BoseHcTBHA 
MOHH3UpPYIOUMx H3lyueHHi Ha 9TOT MOMMamMy (*), TAK Ke Kak Ha MOMPeKca- 
MeTHIeHayMmuHamuy (*,°), CBOMHTCA K pawHalHOHHON ByJIKaHH3alluH. 

O6nyyenu1o nosBepramucb OOpa3sib noMMamMuya T-669 B Bue MlacrHHOK 
TONMHHOH | MM Kak Ha BO3yxe, TaK HB BakyyMe. B kauyecTBe UCTOUHHKa HC- 
NOIb3OBas1aCb PCHTTeHOBCKAA TpyOKa Tuna TPB-3 (°), paOoraBimad pu Hanps- 
*KeHHU 80 KB mpH TOKe 20 Ma “. MoniHocTb AOsbI COCTaBJIANa BeEMYHHY NOpAAKa 
5 - 1016 9p/em® -ceKk., MpOMOJXKUTeEMbHOCTh OONyYeHHA 1—20 4ac. 

Ha puc. 1 mpescraBsleHbl TepMOMeXaHHYeCKHe KPHBbIe CxKAaTHA OOpaslloB 
anuja I-669 B 3aBucuMocTH OT JoO3bI. [IpHBeseHHbIe KPHBble, CHATHIC HeMpepbiB- 
HbIM MeTOJOM C MOMOLLbIO MpHOopa, omMcaHHoro B (“), HIOCTpHpyloT OOuMH 
XapakTep CYMMapHOro mpoOllecca paMallMOHHOH ByiKaHusauuu. AHasorMy- 
Hble Pe3yJIbTAaTb ObWIM MOJTYYCHbI MPH HCCeLOBAaHHH PaCTBOPHMOCTH OOJyueH- 
HbIX OOpaslloB: yxke B pesyibTaTe 3-yacoBoro OOMyYeHUA MOABJIACTCA HEpacTBO- 
DHMad B YKCYCHOM KucOTe (ppaklus (7 Bec. %), KOMMYCCTBO KOTOPOH Ip JaJIb- 
HEHMeM BOSpacTaHHH O3bl YBeJMYMBAeTCA H COCTABMACT 95% 3a 5 uac. uw 76% 
3a 10 uac. oOyueHHA. 
 * O6yuenne oOpasllOB MpOBOMHJIOCb Ha PeCHTTeHOBCKUX YCTAaHOBKaXx Vucrutyta dusnue 
‘Koli XuMuH AH CCCP. Asrtopbl pbipaxkaiot 6laroxapHocth mpod. H. A. Bax u B. H. Satyaos- 
SKOMY 3a TIpeOCTaBJIeHHe BO3MOXKHOCTH JVIH MpOBeeCHux padorpl. 
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Onpeyesenne cpeqHe-BecoBoro MowleKyapHoro Beca M, moumMaMujla MeTOJOM 
U3MepeHHA paccexAHHA CBeTa B 39TAHOJIbHOM pacTBOpe MOKasas0, YTO NOX eucr— 
BHeM H3/1yYYeCHHA OH pe3KO yBeMMYMBaerTcsA: LWIA HeoOyyeHHOrO OOpasua My, =: 
= 14500, a yxe qa O6pasiia, O61yyeHHOro B TeyeHHe | yaca, M; = 55000. 5 

} Ha puc. 2 mpefcraBjieHbl KpHBbIe 3aBHCHMOCTH BA3KOCTH PaCTBOPOB} 
OT KOHMeHTpallun yA anuuga T-669 B Kpe3some uw ykcycHOH kucuoTe. B} 
pesyibTare oOOyueHHAl 

% BemuuuHa [yj] Wa kKpe-: 
ee 3O0JIbHbIX PACTBOPOB CHH-. 
*KaeTCH, a WIA YKCYCHO-> 
KMCJIbIX BO3pactaeT. Bme-- 
cre C Te€M HaKJIOH KOH- 
ILCeHTPallMOHHbIX KPHBBIX 
B OOOUX ClyyaAX YBeJIH- 
YHBaeTCA, UTO yKa3bIBaeT 
Ha BO3pacTaHHe KOHCTAaH- 
tbl Xarruuca (°) B ypaB- 
HeHHH: 


4(C = [yg] + kIyPC. 


Ha puc. 3 uw 4 npeq- 
40 °C CTaBJICHbI pesyJIbTaTbl 
TYpONAMMeTPHYeCKOrO TH- 
Puc. 1. TepMomexanuyeckue kKpupble cxKaTHA anuga T-669 TpOBaHHA HeOOsly4eHHOrO 
B 3aBHCHMOCTH OT JO3bI (yqebHax Harpy3Ka 0,8 KI /cm?) HW OOJYYeHHOTO OOpasiloB | 
aHuja T[-669 B- Buze 
MHTCrpaIbHBIX H NudpepeHiMaIbHbIX KPHBbIX pacipeeleHHA MO pacTBOpH- 
mocTH. [IpHBolquMble JaHHble THTPOBAaHHA OTHOCATCHA K CHCTeMe, B KOTOPOH B_ 
KaueCTBe paCTBOPHTeIA Oba HCMONb30BaHa ykKcycHadt KuclOTa,* a B Kaye- | 
‘CTBe OcaquTeA — Boda. B caty- “ 
yae oOpa3l0B, MOyIHBUINX ln ale td 
OTHOCHTeEJIbHO OObIIMe JO3bI 
MW COJepxKaBWHX HepacTBOpH- 
My!O «reb-(ppakHio», BeIMUH- 
Hy NocweqHeH onpexelaH He- / 
3aBHCHMO MH YU4HTbIBAIH Mmpu e 
MOCTPOCHHH HHTerpasIbHbIXKPH- SS 
BbIX pacipeeeHHA, OTKIabI- 
BaA COOTBETCTBYIONNMe 3Haye- 


HHA Ha OCH OpsuHaT (MYHKTUp- a G25 750 B75 lbe/lomn 
Hble JIMHHM Ha puc. 3). Cae- eee 


ee Ve Or Puc. 2. BaskocTb pacTBopop HeoOsyuenHoro (/, 3)u 
OOYYeHHBIX OOpasoB Movy- o6y4eHHoro B Teyenne | yaca (2,4) o6pasuoB aHusa 
YeHHBIe pe3syJIbTaTbI JIHUIb T-669. J, 2 — pactsopuTenb Kpeson, 3, 4 — pacTBo- 
NIpHOJU3HTebHO OTPaxkaloT PuTeIb YKCyCHad KMCJOTa 

HCTHHHOe pacmpefeneHHe m0 

MOUJICKYJIAPHbIM BeCaM, MOCKOJIbKY MOA WeHCTBHeM H3JIYYCHHA B M3BeCTHOH CTe- 
M€HH MO2K€T H3MCHHTLCA 3ABMCHMOCTb pacTBOPHMOCTH NOMMepa OT ero MOVIeKY- 
-JIStpHOFO Beca. OJHAKO 3TH KPHBbIe NO3BOMAIOT C AOCTaTOUHON OMpeeseHHOCTHIO 
‘CYAMTb OO OOuleM XapakTepe H3Me€HCHUA MONeKYMAPHO-BecoBoro pacmpesese- 
Hux. Paccmotpenue pc. 4 moKa3bIBaeT, YTO B pesysbTaTe OOMYYCHUA MaKCH- 
MYM Ha HCXOAHOH AudpepenlvatbHOH KPMBOM pacmpekenenHuA pasqBanBaeTca: 
‘BME€CTO OAHOrO MaKCHMYMa NOABJIAIOTCA Ba, IpHyeM, OJMH H3 HUX CIBUHYT 
B OOaCTb BbICOKOMOJEKYIAPHEIX MaslOpacTBOpHMbIX paKkuuli, a Lpyroli — 
B HH3KOMOJeKyJIAPHY10 OOacTb. Ilo Mepe yBeM4eHHA AO3bI STH [IBA MAKCHMyMa 
MpOfoKaloT «pas Buratecn». B cyyae 103, MpeBbiWalonlux Wosy remeo6pa3so0za- 
HUA, MpHBeeHHble Ha pc. 4 AudpepenWuabuble KPHBbIe OTBEYaIOT pacmpere- 
-JICHHIO 10 PaCTBOPHMOCTH BHYTPH 301b-:bpakUMu, B CBA3H c 4eM aOcomIOTHAaA 
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3eJIHUHHA “BEICOKOMOJICK YJIAPHOrO MaKCHMYMa» CHM>KaeTCA 0 Mepe yBeIM¥eHHA 
JepacTBOpHMOH (pakunn. 

ONYMCHHbIC SKCIEPHMEHTAIbHbIe AaHHbIe MOKASbIBaIOT, YTO MOM ‘LelicTBHeM 
US YYCHHA B MOMaMHe OJHOBPeMeHHO IIpOTeKaloT KaK Mpoueccnl oOpas0BaHuA 
TONCPeCyHbIX CBAZCH, TaK HM MpOleccbl ecTPyKUMM TiaBHbIX LWeneif MaKPOMO,Ie- 
xy. [lporekanue peakuit cTpykTypupoBaHua OKa3sbIBatoT (PaKTbI MOBbILMeHHA 


NRE 7) Siig sede 
Uv — 
Puc. “3. Viuterpambuble kKpupble paciipeqemenna o6pa3ios 
auuna [-669 noipacTBopHMocTH B 3aBHCHMOCTH OT JO3bI 


eHUHHbI M,, CMeleHHe MaKCHMYMAa Ha KPHBbIX pacipeseseHuA 10 pacTBOpH- 
{OCTH B CTOPOHY MeHee paCTBOPHMbIX (bpakUHH UM, HaKOHell, NOABJeHHe NpH 
OcTaTOuHO) §=«-dOO"/IBUIHX = 03a 
(epacTBOPpHMOH TpexMepHout 
jpakIluH MU MoTepA Teky4ecTH 

[pH TeMMepaType MvwlaBleHHa 
iCXOJHOrO momuMepa. O6 
JIHOBPCMeHHOM ~_—sdIpOTeKaHHH 
eakUHH MWecTpyKWHH laBHbIx 
leleH CBHJeCTeIbCTBYeT <«pa3- 
BOeHHe»  uddepeHWHaJIbHbIx 
PUBbIX paclpeseeHHA, T. e. S 
(OABJICHHE Ha HHX BTOpOroO %®% 
[akKCHMYMa B OOJlaCTH OTHO- 
UT@JIbHO XOpOWIO pacTBOpH- 

bX  (pakWHH, HelpepbIBHO 
Mellarouleroca alee B HH3KO- ie omnes oe hee 
joneKYIApHYyIO ©OOsacTb. B i 40 50 60 Yo 
e3YJIbTaTe OJHOBPeMeHHO IIpo- 


CKalOIHX  IMpoleccoB cTpy- es 4, a SH ana KpHBble paclipeseienHs 
| _ oOpa3yoB anuga T- MO paCTBOpHMOCTH B 3aBHCHMO- 
ANE adios tos CTH OT fo3bl. / — HeoOmyueHHbie, 2 — oOyueHuHpre | 
MM HCXOMHBIM NMOMAaMUA C ACO) = NACA 4 == de == Once 


ObINHbIM OTHOCHTEJIbHO Y3KHM 
acuipeesleHHeM Kak Obl pac- 
ajlaetca Ha {Be He3aBHCHMbIe (bpakWHH — HH3KOMOVJICKYJIAPHY!IO 4H BBI- 
OKOMOJICKYJAPHY!lO. OTO MOXKHO OObACHHTb TEM, YTO B_ pesyJbTaTe 
ZaHMOMeHCTBUA Me€pBHUHbIX MOJIMMepHbIX PaHKaJIOB OOpasytOTCA HOBbIe MO- 
CKYJIbl, BEMYHHA KOTOPHIX JIHOO 3HaYHTeIbHO Oovbile (B3aHMOJelCTBUe patH- 
aylOB C COCEAHHMH MAaKPOMOJIEKYJIAPHbIMH WelsMH), HOO 3HaYHTeIbHO MeHbIIe 
[HCIPOMOPUMOHUPOBaHHe MH H3OMepH3allHA PaluKaOB, UX B3anMOJeHCTBHe C 
U3KOMOJICKYJIAPHBIMM YaCTHUaMu) HCXOAHOH BeMUHHBI. B TO Ke BpeMsA B pac- 
MaTpHBaeMOM 3/lecb cilyyae Mpolecchl CTpyKTypHpoBaHuA MpeoOmalaiwor UH 
OHECUHBIM pe3yuIbTaTOM NMpeBpallleHHA ABAAeTCA BYJIKaHusalluA. KomMuecTBO 
«IIJIOTHOCTb» TpeXMePHBIX OOpasOBaHUli C YBEJIHYCHHEM JOSbI HEMPepbIBHO BO3- 
acTaloT, UTO BHAHO 3 JIaHHbIX TepMOMeXaHHYeCKHX HCCMeNOBAHHM WM PpacTBOpH- 
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MocTH. Y2Ke Ha MepBbIX CTaUAX NpOWecca B OObIUION CTENeEHH YBCMMIMBACTCA pas: 
BETBJICHHOCTb IOJIMMepHbIX MOMeKYJI, YTO CyleLyeT U3 XapakTepa H3MCHCHUA BAS 
KOCTH PpaCTBOPOB HM B TlepByl0 OVepeb M3 (aKTa BOSPacTaHHA KOHCTAHTHI Xarruy} 
Ca JIA pacTBOpPOB OOJIYYeHHbIX OOpasIloB. 
IIpuBeyeHHbie LaHHble NOKasbIBalOT, YTO KOMIVICKCHOe UCcIe}OBaHHe H3Me? 
HHH MeXaHHYeCKHX CBOMCTB, a TaK2Ke CBOLCTB paCTBOPOB, H3MeHeHUA MOJIeKY- 
LE a BeCOB H (by HK pacnipeseseHHA 10 MOMeKYJAPHbIM BecaM MO3BOJ1H€1 
¢ JOCTATOUHOM NOJHOTOM OMCHHTb H3Me€HEHHA MOJICKYJIAPHOH CTpyKTypbI MouH- 
aMHJOB B Mpollecce UX palMalWOHHO-XHMHYeECKHX IpeBpallleHHn. 
Tlo-BuquMOMy, IIPHMeHe€HHe aHaJIOrH4HbIX MeTOAOB UCCIeOBaHHA M03BO- 
JMT pasleIHTb TMapaleNbHO MpoTekaloulMe peakWMU CTpyKTypupoBaHUs 
JecTpyKUMH TOMMepOB pa3JIMUHO CTpyKTypbl HW YyCTaHOBUTb (dakTOpHl, 


BJIMAIWUIWe Ha HX OTHOCHTeJIBHbIe CKOPOCTH. 
Tloctynuso 
23 VI 1958 
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PH3SHTECKAA XHMHA 
U. 3. OMWEP nu B. K. MPOXOPEHKO 


O CTPYKTYPE BO/JIbi 


(ITpedcmaseaeno axademuxom H. H. Yepuaesoim 26 VI 1958) 


HanOonee HafexkHble H HeMOcpeCTBeHHbIe CBEACHHA O CTPYKTYPe 2KUKO- 
TeH MOKHO NOJYYNTb U3 UCCeOBAHHA PacceAHHA PeHTTeHOBCKUX syueL 
KMJIKOCTAMH, BOCCTaHaBJIMBaA MO YIIOBOH 3aBHCHMOCTH MHTe€HCHBHOCTH pac- 
CAHHA pajlMaJIbHyl0 (PYHKIMIO aTOMHOrO pacnpexemeHua g(r). Jo HeqaBHero 
peMenu H3yyeHHe PyHKIMH g(7) BeOCb PIaBHbIM O6pa30M B HallpaBJeHHH OILeH- 
M CpeQHHX KOOPAMHAWHOHHBIX YHCeJI ATOMOB B XKHIKOCTH WH COomocTaBJeHHH 
€3yJIbTaTOB TaKOH OMeCHKM C COOTBETCTBYIONIMMM KPHCTaJIM4eCKUMU CTPyKTY- 
amu. B paOore apropos (') 6blwiO MOKa3aHO, YTO 3HaHve *yHKMH g(r) 103- 
OAeT MOMYYNTh OWeHKY Tak*Ke HU WIA CblyKTyaluli cpeqHHX KOOPMHAalHOH- 
ibIX YHCeJ] ATOMOB B XKHAKOCTH, HM ObWIH IIpHBeeHbl COOTBETCTBYIOMME OeHKH 
JIA 2XHAKOTO aproHa IIpH pasHblx TeMMepatTypax. C Hale TOUKH 3peHUA (plykK- 
yallWH KOOPAMHALMOHHDIX YHCe ABMAIOTCA HE MeHee BaxKHOl XapakTepHcrH- 
OH CTPYKTYPbI 2HAKOCTH, YeM CaMH KOOPAHHAUHOHHbIe YNCJIa, MOCKOJIbKY 
HH MOPYT CJIYXHTb MIpAMOH mMepou TaéOnnua 1 
TKJIOHCHHA JIOKaJIbHOH CTPYKTYPbI 


@HHOH %KHAKOCTH OT CTPYKTYPbI Hi ‘tales? V V is 
OOTBETCTBYIOWerO KPHCTaia. ee aac (A 24)" (A 24)?/ 21 
OcoObli uHTepec mpecTaB/IAeT 

Ompoc Oo cTpykKType BOfbI. C Mo- 4,5 (38-1 4,5 455 0,33 
(OU[bIO ypaBHeHHH, NomyyeHHEIx B 18,0] 3,3 | 4,4 1,0 0,39 
adore (1), Hamm Obiim paccuntanp 200 | 3.3 28 1,5 0,33 

‘ 62,0 | 3,45 | 5,0 1,4 0,28 
WIYKTYaNMH AByxX MepBbIX KOOPAH- — g3'9 | 3/5 | 5.0 1°3 96 


aUHOHHbIX YHCe ATOMOB KHCOpoOa 

Bole, a Take KOppesAuMA MexAy PiyKTyaluAmH OOOMX kKOOpAMHaun- 
HHBIX Uncen. JIA pacueroB Obl HCHOMb3OBaHbI  9IKCIe€PHMeCHTaJIbHO 
OJYYeHHbIe palualbHble PYHKWMH pacMpeseeHuA AA BOAbI MPH pasHblx 
emiepaTypax u3 padotpi (*). PesybTaTbl pacyeroB JWId MepBoro KOopAuHa- 
MOHHOrO 4HCJIa yKa3aHbl B TaOu. |. 

Uncaa nepBoli KOOHKH TaGHUbI YKasbiIBaloT TeMMepaTypy, K KOTOpOl OT- 
OCATCH COOTBETCTBYIONWMe PYHKUNH g(r) us (*), Bropo — Mom02%KeHHe NepBoro 
uuuMyMa (byHKuuN 4 wr°g(r), TpeTbeli — cpeftHee 3HayeHve MepBoro KOOpJH- 
AIMOHHOTO UHCa, paBHOe MlouakH mo rpapukom dyHKunu (4 nr?/v)g(Fr) 
r r=O70 r=7r,. B aByX NocdeMHHX KOJIOHKaX YKa3aHbl Pe3syJibTaTHI pac- 
eTOB AGCOJIOTHOH HM OTHOCHTeIbHOM BeIMYMH cpeqHeKBawpaTHyHO cbyKTya- 
MM TepBoro KOOpAMHalMoHHOrO yHca. TlorpeumocTbh cyera CocTaBIAeT MpH- 
epHo 0,1 qua JaHHbI< Tperbeli H YeTBepTOH KOJOHOK TaOJIMUBI. 

B ra61. 2 MpHBOAATCA pe3YJIbTAaTb! AHAOPHYHIX PaCdeTOB AA CYIMLECTBYIO- 
ero IIpH HUSKHX TeMMepaTypax M C/1a60 BbIpaxKeHHOrO IIMKa 4 nr*g(r) B OOmacTH 
~3,6 A, nponcxoyamero OT JHCIOUMpOBaHHbIX HM BHEAPCHHBIX B ITyCTOTbI 
PYKTYpbI Bomb! aTomoB (%, 4). KoopAMHaWHOHHOe YHCIO 22 ONPCACICHO KaK 
foulab nox Kpuson (4 wr?/v)g(r) oT r= 1, HO T= Fo, THE Fy CCT MOMOKCHHE 
roporo MMHHMyMa (pyHKuun (4 xr?/v)g(r). B mocaequeit KOJOHKe TAaOWHIbl 
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yYKa3aHbl 3HaAYeCHHA BeJIMYHHbI 


8 = Az-Az,/ V (Aa)? (Az,)%, 


ABIAIOULCHCH MepoH KOppeAuun cbayKTyaluit MepBoro HM BTOporo KOOpAMHa- 
I[MOHHbIX UHCe. | 
Kak BHHO 43 TaOJHIL, ypOBeHb (byKTyalMH OOOMX KOOPAMHAaWMOHHIX YH- | 
CeJI IIPHMepHO OAMHAaKOB MH MO BeJIMYHHE O4CHb BeIMK. Bombuloe OTPHLAaTeJIbHOE | 
3HaueHHe SO yKa3bIBaeT Ha M@JIKOCTPYKTYPHOCTb (ulyKTyalul MOpsAyKa B BOse. 
Ha 9KCMepHMeHTaJIbHbIX KPHBbIX 4 7zr?g(r) H3 (7) MO2XKHO BbI,eIUTh TakKe 
«HOPMaJIbHY10O» BTOpy!O, KOOPpAMHAaLHOHHy! ciepy B OOsacTH MpHMepHO MexKIy 
r=3,9 A ur=5,7A, xOpolio cOOTBeTCTBYIOULYIO KOOPAMHalHH MOeKyJ | 
BObI BO JIbay. K coxkaseHuio, WaHHbIxX B (?) HeOcTaTOYHO AIA CTpororo Noj- 
cuera dayKTyauui uacTH B STO KOOpAMHaWMOHHOK ccepe. IIpousBeqeHHaa 
HaMH MIpHOJIM2%KeHHad OleHKa (Az)? OKa3bIBaeTcA He MeHee 30% oT caMmoro Z) 
IIpH Bcex TeMMepaTypax, Mp 


Ta6Omuna 2 KOTOPbIX “HOPMaJIbHav» BTOPad | 
KOOPpAHHalMOHHaA cCiepa MO- 
athe te ? *KeT ObITb BbIeeHa. 
Peee@e ale, Zz j 3 ri § | 
ad | : | V@ar | V Galle Cra6uuibHoe CylecTBOBaHHe | 


—0,02 HallMH B BOJe MpH BCexX TeM- 


IIpHMepHO ueTBepHOH KOOp]H- 
| —0,56 


llepaTypaxX, eCTeCTBeHHO, IIpH- 
BOJHJIO K 3aKJIIOUCHHIO O CpaB-. 
- HHTCJIbHO BBICOKOH CTCNeHH «KBa3HKPHCTaJIHYHOCTH» BOJbI (B MaJIOM). OHakOo 
ype3BbIualHO BbICOkM A YpOBeHb (IYKTYAaWMH KOOPAMHAWMOHHBIX YHCeJ MpOTHBO- 
peut aTOMy. Y pOBC Hb (PlyKTYalHH 3ecb TaKOLO 2*Ke, HIM Jarke Oolbiuero NOpAL- 
Ka, YM B 2KHKOM aj Poue (1). Creqyer TakxKe yuecTb, YTO YHCJIO IMKOB, KOTOPBIe | 
MOXKHO BbIeIHTh Y PYHKUNH g(r), ONpekeAtoulee pa3sMepbl OGJacTH OH KHeH 
YNOpAROYCHHOCTH B XKHAKOCTH, Y BOL paBHO 2—3 u He OTMMYAeTCA OT UNCIAa 
MMKOB Q(/) Y BCeX H3BeCTHBIX MpocTblx »%xuAKOcTeH (°). [loosromMy BOJa «KBa3H- 
KPHCTaJJIHYHa» He B OOVIbIWeH CTeMeHH, YM OCTAJIbHbIe MpOCcTbIe 2KHAKOCTH 
QTO BOE COriacyeTcCA CO CpaBHHTe@JIbHO MaJIbIM 3HaveHHeM KoO3pPpHUNeHTa 
BHYTPeHHeH BA3KOCTH BOJIbI. 

TlonyueHHble HaMH pe3YJIbTaTbI XOPOWO corlacyloTcA c MpelcTaBJIeHH AME 
O. 51. CamofiuioBa 0 BIIMAHHM TeMMepaTypbl Ha CTPpyKTYpy BOJbI u O OombUOli 
pOJIM TpaHCJIAWHOHHOFO JBHXKCHHA MOJICKYJI BOJbI B OObACHCHHH ee CTPYKTYPbI 
HM ee (PH3H4eCKHX HW (PH3HKO-XHMHUeCKHX cBOHcTB (°, +). OryKryaluu nmepBoro. 
KOOPAMHaUHOHHOLO YHCJa MOTYT CJLyXXUTb IpAMOH Mepolt HHTCHCHBHOCTH TpaHc-' 
JAH MOJIeKYJI 2%XHKOCTH H3 HX CPpeMHHX MOJIO%xXCHHH PaBHOBeCHA B HOBBIe M0- 
JIOXWKCHHA PABHOBeCHA BCMEACTBUNE TeMIOBOTO ABH2KeCHHA. Kak BUAHO u3 Tabu. 1, 
OA TPaHCJI AWMOHHO-CMeLLCHHbIX MOJI€KYJI B BOJe BeCbMa 3aMeTHa. AHOMaJIbHaa 


TemlepaTy pHad 3aBucuMocTh VY (Az)? (yOuipanne V (Az)? ¢ pocTon f) y BOAbI BIOHE 
COOTBETCTBYeT TeHJCHIMH K MpHOJIM2KeHHIO €€ CTPyKTYpbI MO Mepe MOBbILICHHA 
TeMlepaTypbl K CTpyKType, OOuleH WIA BCeX MpOcTbIX »%KUAKOcTeH (%, *), y KO- 
TOPbIX YPOBeHb OTHOCHTEJIbHbIX (PJIYKTYAaWHH HeCKOJIbKO MeHbIIe, 4eM Y BOLI. 

ABTOPbI MOJIb3y!OTCH CJLyYaeM BbIPa3sHTb OularogqapHoctb O. A. CamoiimoBy 
3a MOesHOe OOcyKAeHHE Pe3yJIbTaTOB paGorHl. 


Benopycckuit rocyfapcTBeHHblit yHuBepcuTerT Tloctymuuo 
um. B. H. Jlenuna 23 VI 1958 
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BHOXHMH fl 


B. HW. BCPOBbEB 


O KMHETHKE ®EPMEHTATHBHOPO PH APOJIN3A BEJIKOB 
MW MNENTHAOB NOX AABJIEHHEM 


(IIpedcmaeneno axademuxcm B. A. Sueeaveapdmom 30 VI 1958) 


DepMeHTaTHBHbIi THAPOH3 OeKOB M MenTHOB B HeKOTOpEIX GydepHbIX 
pacTBOpaX CONMpOBOxwKaeTcA YMeHbIeHHeM MOUIeKYJIAPHOrO OG6bema. MoxKHO 
O*KHaTb, C€MOBaTeJIbHO, YTO B STHX CJlyYaAX YBeHYeHMe JaBeHHA OyyeT 
CMOCOOCTBOBATh CMEMLCHHIO paBHOBeCHA B CTOPOHY THAPOMH3a COOTBETCTBYIOWUX 
cyOcTpaToB. OqHakO JaBJIEHHe MOXKET OKASbIBATb CYULECTBCHHOE BIHAHHE TaKxKe 
M Ha CKOpOCTb mpoliecca. TeM He MeHee IPH H3YYeHHM MpolleccoB, CBA3AHHbIX 
C TipeBpauleHHAmMu OeKOB M MenTHAOB, paccMaTpHBasacb MO MmpeuMyulecTBy 
TOJIbKO TePMOJHHAMHYeCKad CTOPOHA BJIHAHHA JaBJIeHHA, UCCIeOBaHHIO Ke 
BOSJeCHCTBHA JaBJICHHA Ha CKOPOCTb 3THX MPOMeCCOB MOCBALMLEHO JIMLIb HeEOOVIb- 
woe yncio pador (1-8), uw mpakTHuecKH KHHeTHYeCKaA CTOPOHA BAMAHUA aBule- 
HHA JO CHX NOp He NPHHHMaviacb BO BHYMaHHe. Mexkyy TeM, COBepuieHHO Oue- 
BHHO, YTO Jake TEPMOAMHAMHYECKH BbIFOAHOe HalpaBJIeHHe peaKILMH MOXKEeT 
ObITh MepeKpbITO H3-3a KHHETHYCCKHX NPHyHH. 

Hactosman paOota nocBaAlleHa H3yYeHHIO BJIMAHHA JaBJIeHHA Ha CKOPOCTb 
epMeHTaTHBHOTO FuApOMH3a OeKOB HM MeNTHOB. 

IIporeonuTHyueckue (epMeHTbI — KpkCraJIMueCKHe TPHNCHH HM XHMOTPHI- 
CHH — BbiJenamu no Metoxy Kyuutua u Hoprpona (*). B KkayectBe cyOcTpaToB 
MpoOTeoiu3a UCHOMb3OBaIM KPHCTaJJIMYeCKHH CbIBOPOTOUHbIT asibOyMHH J10- 
Wau, CbIBOPOTOUHbI aJIbOYMHH YeJIOBeKa H CbIBOPOTOUHBIN y-PiOOyJIHH JIOWaM. 
Beaku-cy6ctpatp (1% pacTBopbl) MpeyBapHTesIbHO JeHaTYPHPOBaJIH TemMJIOM. 

3a ckopocTbio pacileneHHaA Oeka C/leqHWJIH MO YBeJIMYCHHIO KOJIMYeCTBAa 
PaCTBOPMMbIX B TPHXJIOPYKCYCHOH KHCJOTe MPOAYKTOB, MOTIOULaIONMX B YyJibTpa- 
cuoneToBoH O6sacTH cneKTpa mpH \ = 280 MP. 

IIpenapatbl JuMenTHAOB BbIAeIAIH H3 MeKapCKHX AporoKeH HU CJIM3HCTOH 
O6OIOUKH KHWIKH kowku (°). CKkopocTb ruypoiv3a AMMenTHAOB — PiKWM- 
Tuna HW PinUM-l-eilwuHa — U3MepAJIM C NOMOLLbIO MeTOJa (POpMOJIbHOrO 
THTPOBaHHsA. 

Onbitbl craBHin B 60M6e BHICOKOrO JaBeHHs (°). [lomyueHHble JaHHble mped- 
cTaBleHbl Ha pvc. | uw 2 B BUe KPHBbIX 3ABHCMMOCTH KOJIMYeCTBA PaCclielcH- 
HOFO 3a ONpeyeneHHoe Bpems cy6crpata oT apnenuaA. Kaxad TOUKa KpPHBOH 
ABIACTCA Pe3YIbTaTOM OJHOTO ONbITa. ONBbITbI AOCTAaTOYHO XOPOLO BOCIIpO- 
H3BOJUMBI: pe3yJIbTaTbI MOBTOPHBIX OMbITOB OTMMYAIHCb He Oonee yem Ha 10%. 

I. B. Camcouoppim Obiio mOKasaHo (7), uTO Ha H3MeHeHHe OObeMa IPH THT 
pomuse OeKOB OObWICe BIMAHHE OKasbIBaeT pupoda Oydepa. Mbr uccsieqo- 
Balm THApomu3s OenKOB Kak B amMouuiinoM (0,1 M c pH 9,15) u docdatHom 
(0,1 M c pH 7,6) 6ydhepHpix pacrBopax — Kora FHApOIMs UeT C YMCHbUIC- 
HueM OObeMa, Tak HU B OopaTHom Gydepe (0,2 M c pH 9,15) — korya, HaoOopor, 
THApPOMM3 COMpoBorxsaetca yBeHueHHeM OObemMa. PepMeHTAaTHBHBIH THAPOJHS 
JIMMeNTHAOB — PIMW-riMUNHa WM PIMWMI-/-eHunHa MpOBOAMJN B 0,2 M doc- 
(baTHOM WIM OopaTHOM OydepHbIx pacTBopax C pH 8,0. Ilo Haumm HaOutosle- 
HHAM, B 9THX YCIOBMAX FUAPONMS AMMeENTHAOB COMpPOBOARAaeTCA YMCHBUICHHEM 
oObeMa CHCTEMBI. 
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Uccneqopanne cbepMeHTaTHBHOrO THApPO/MH3a JMMeNTHAOB WOKa3a0, 4YTO TI 
Mepe YB@IHYCHHA JaBJICHHA CKOPOCTb UX pacuieMeHHA MOCTeMeHHO YMeHb+ 
waetea. Kak BuqHO H3 pue. 1, rnqponus ranun-rimunua (kpuBad /) n rinuna-l- 
neliimHa (KpuBas 2) (pox KeBbIM PepMeHTOM B *ocdaTHOM Oydepe MoHOCTb 
3aTOpMaxkuBaerca MIpH AaBsenun 4500—5000 atm. Onpirbi B OopaTHom Oydepe 
WasiM aHaJlOTHYHble pesyJbTaTbl. YMeHbIWeHHe CKOPOCTH PHApomH3a AHNenTH AO 

OJ, BIIMAHHeM JaBJICHHA HaOOaeTcA WH pH paoo- 
Te c (bepMeHTOM, BHIJeJICHHbIM H3 CJIMSHCTOM KMIIKU: 
KOUIKH, Kak B (poctbaTHOM, TaK HW B OOpaTHOM Oy- 

(pepHbIX pacTBOpax. 
2 B cayuae TpunTHyeckoro paculenvieHHA JeHa- 
TYPHPOBaHHbIX TeMJIOM CbIBOPOTOYHOLO aJibOyMHHAal 
M CbIBOpOTOYHOrO Y-ri0OyiHHa B OopaTHOM, aMMO- 
HMHHOM uM cpocctbaTHOM OydepHbIX pacTBOpax, HauH-- 
Had C ONpeeseHHOH BeJIMUMHbI LaBsIeHHA, (epMeH- 
O04 2 8 4am-? vatuBubtti lIpollecc Tak2xe TOPMO3HTCA. PesysbTaTHI| 
Aabnenue —» HCCJIe€OBAHUA PUAPOM3a ITHX OeMKOB MpHBOLATCA| 
Puc. 1. Bauanne qapnenua Ha =a pwc. 2 a. YBelMYeHHe CKOpOCTH THApouHsal 
CKOpPOCTh THApoNM3a PIMULMJI- CbBIBOPpOTOUHOLO aJIbOyMHHa WJM CbIBOPOTOUHOTO } 
raauuua (/) 4 ranuus-l-neniu- 
ua (2) depmentom, spirener-  YTOOyMHa B OOacTH JaBNeHUA o 2000 aTm., 
HbIM W3 ApouoKel, B 0,2 M Npu aJIbHeHUIeM NOBbIMNICHHH JaBJICHHA CMCHACTCA 
toctbatHom G6ypepe c pH 8,0.  ymeHbilleHHeM cKOpocTH mpoTeomH3a. IIpx 4500—,; 
2 eae we a 5000 atm. (pepMeHTaTHBHBIi ruxpomms OenkoB) 
TPHICHHOM y2Ke He MpOMCxogn’. 
_ “Tipu usyueHuu ruypomv3a cbIBOpoTOUHOrO asIbOyYMHHa UM CbIBOPOTOUHOTO) 
-r06yJIMHa XMMOTPHIICHHOM B Tex 2Ke OydepHbIX pacTBOpax TakxKe ObWIO OOHA- | 
pyxKeHO 3HAYHTEIbHOe H3MCHEHHe CKOPOCTH peakUMH MO BIIMAHMeM JaBseHus. 


S mS & 


= 


Konuyecmbo 0052 N Nadi 
S 


Dake Gdn disor Oat ate vaeles Garn-10 7 
Aabnenue ——»~ Aabnenue ———~— 


Puc. 2. BAMAHMe LaBMeHHA Ha CKOPOCTh PHAPOH3a CbIBOpOTOUHOrO asbOy- 

muna (/) 4 cblIBopoTouHoro y-rio6yauna (2) TputcHHoM (a) uM XuMOTpHmcH- 

Hom (6) B 0,1 M amMounuituom 6ydbepe c pH 9,15. Bpema rugpomusa 90 

MHH., AE3,.— pa3Hula MexkKay Koo PpuweHTamu Morsoujenua mpu A 280mMyu. 

MpOMYKTOB, PaCTBOPHMBIX B TPHXJIOPpyKCyCHOM KMCOTe, B JaHHblit Mo- 
MeHT IIpomecca H B Hauase oMbita 


OjHako pu 9TOM yBeuIH¥YeHHe CKOpOCTH rufpomM3sa HaOsOJaeTcA B OONACTH | 
AapseHut oO 4000 aTM., a BeMUMHAa JaBleHHa, IIPH KOTOPOH MMEET MECTO TIOJIHOe | 
TOPMO*KEHHE Tpollecca, OkKa3bIBaeTCA Ooee BbICOKOH, YeEM pH TPHNTHYeCKOM — 
mepeBapHBaHHv. Kak BuO, H3 puc. 2 6, ata BenMuNHa JocTuraer 6000— 
6500 aT. 

Topmoxenne paculemienua OenKOB MH MeMTHAOB HON WaBleHueM OKa3asocb 
OOpaTUMbIM: HeMeJVIeHHO TOce CHATHA LaBseHHA (pepMeHTaTHBHbIM TH ApoH3 
COOTBETCTBYIONIHX cy6cTpaToB Boso6HOBAeTca. Ha puc. 3 npescTaBeHbl KH- 
HETHYCCKHE KPHBbIe€ THAPOMH3a CbIBOPOTOUHOTO aJbOyYMMHa TPHMCHHOM B (poc- 
(patHom Oycepe (kpuBast /) HB aMMOHUiiHOM 6ydepe (KpuBaa 2). CrepBa mporeo- 
JIM3 MpOBOJMIM Mp aTMocepHoM JaBsenuu. Uepes ompeseeHHblit MHTepBail 
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3PEMCHH THApPOMUsaT NOMelaiM B OOMOy BbICOKOrO AaBueHuA. Kak Mbl BULUM, 
IpH HaloxwKeHHu JapseHua 3000 at. (KpuBad 2) ruqpomM3 3aTopMaxKuBaetcs, 
1 NOX NaBeHHem 5000 aT. (kpuBax /) pacienmenue Geka coBepuieHHO mpe- 
<pamjaetca. Ilocne cHATHA WaBeHHA (epMeHTAaTHBHbIM Mpollecc mposomKaercs 
IpaKTHYeCKH C TOM Ke CKOPOCTHIO, C KOTOPOH OH Wes pH aTMocdepHoM jaBute- 
MMH. AHaJIOPMUHble pesybTAaTbI MOJIYYCHbI B OMbITAaX C XMMOTPHICHHOM H TIpH 
(CCIEMOBAaHHH THApOMH3a AMNeNTHAOB MeNTHAasaMH BO BCeX HCHOJIb30BaHHbIXx 
; padote GycbepHbIx pacTBopax. 

Kak BbIlle yKa3bIBaJl0cb, B OMpeesICHHOM HHTepBasle JaBseHui (qo 2000 arn. 
| OlIbITAX C TPHMCHHOM Hu 20 4000 aTM. B ONbITaX C XHMOTPHNCHHOM) HaOmroyaerca 
[e YMeHbIIeHHe, a, HaoOopoT, yBemH4eHHe CKOpOcTH MpoTeomH3a. MoxHO 6bLI0 
bl OObACHHT ITOT 2tppeKT CMeLLEHHeEM PaBHOBECHA B CTOPOHY THApOJIH3a B pe- 
VIbTaTe HaJIOKeCHHA MaBJIeEHHA, Kak OObACHHJIM aHaJIOPHYHbIe Pe3YJIbTaTbI 
BOHX onbitoB Bap6ér1o, Bacce u MariGed (?). . 

JHAKO YBeJIM4YCHHe CKOPOCTH MpoTeomH3a G500 co 
 HalIMX OlbITax HaOslOJasocb He TOJIbKO 
AMMOHHHHOM HIM cbocdaTHOM OydepHbix 
ACTBOPAaX, KOrYa THApOMH3 Oeska conpo- G200 
OxKaeTCH YMe€HbIIeCHHeEM OObeMa, HO H B & 
OpaTHOM Gydepe, rye MpoTeomu3s cBxA3aH = 
yBeIHYeHHeM OObeMa. OTOT NocMeqHHH 0100 
AKT IIPOTHBOPeYHT TIPHBeeHHOMY BBILLe 
ObxACHEHHIO. 

MoxHo 6bi10 Obl WOMYCTHTb, YTO yBeIH- 
eHHe JaBJIeHHA cmocoOcTByeT OOpa30Ba- QO 60 (20 180 20 sOmn. 
(HI0 (bepMeHT-cyOcTpaTHOrO KOMIIIeKCa H, 


(OHWKAA ZHEprHioO aKkTHBallMH, CTUMYJH- Puc. 3. Kuneruka ruqpomusa CbIBOpoToU- 
Horo albOyMuHa TpuncHHoM B 0,1 M doc- 


yeT Mepexo MOceHerO B AKTHBHOE CO-  garyom Gybepe c pH 7,6(1) u 0,1 M 
TOAHHe, HO TaK KaK He HMeeTCA (akTOB, ammounuiinom Oydepe c pH 9,15 (2) npu 
OTOpble MOrIH Obl MOATBEPANTb HJIH OMpO- aTMoctepHoM JaBeHMHH 4 MIpu JaBeHHu 
epriyt» sty TosKy spentis, mpuxonuTen (0am (T)1 0N ame Ct mover 
[PH3HAaTb, YTO BOMPOC O MeXaHH3Me BJIHA- Peek ean 

UA JaBJIeHHA B 3TOM CJly4Yae OCTaeTCA OT- 

PbITHIM. 

Ilo Mepe yBeIMueHHA WaBJICHHA Bce Oobiee 3HAYeHHe HAUMHaeT NpHodpe- 
aTb [pyrax cTOpoHa ero eHcTBHA — TOpMOxeHHe cKOpocTH cbepMeHTaTHBHOH 
eakUHH. ITOT NocseqHUH spPekT HakJaj[bIBaeTCA Ha MepBOHAYaJIbHOe, YCKOPA- 
oulee THApOMM3 BOselcTBHe JaBeHHA. KOHeUHbIM pesysIbTaT OMmpeleiAerca 
JABHOJCHCTBYIOULEH STHX ABYX MPOTHBOMOJOKHIX BJIMABHH. 

Ilo-BHHMOMY, MOXKHO YTBep2xkaTb, YTO TOPMO*KeHve (hepMeHTAaTHBHOLO PH]- 
OM3a SCeIKOB H JMMeNTHAOB NOY LaBsIeHHeM He CBA3aHO C BO3eHCTBHeM STOO 
ireHTa Ha cyOcTpaT. Kak BUHO 43 MpecTaBJICHHbIX KPHBbIX, BeMYMHA JaBJe- 
(MA, IIPH KOTOPOM HMEECT MECTO MOJIHOe TOPMOXeHHe TPHMTHYeCKOFO paciilele- 
ma OenkoB (4500—5000 atm.) uM ruqpomu3a OemKOB XHMOTpHIcHHOM (6000— 
500 arm.), He 3aBHCHT OT TOFO, KaKOl Oe0K BbIOMpasICA B KavecTBe cyOcTpaTa. 
It KaxKOrO 3 HCMbITAHHBIX (pepMeHTOB TIpH AelicTBHH HX Ha pas/MUHbIe cy6- 
TpaTbl 3Ta BEIMYHHA KKPHTHYeECKOLO> WaBJIeHHA Bcera OLMHAKOBa. 

TakuM OOpa30M, OOpaTHMOe TOpMOxKeHHe epMeHTaTHBHOTO THAposHsa 
ON JaBJIeHHeM, KOTOPOe HaGwWiOfaeTcA B HAaIHX OMNbITaX, ABJIAeTCA Pe3yJIbTa- 
OM BO3JelicTBHA JaBJIGeHHA He Ha cyOcTpaT, a Ha PepMeHT. 

VspecTHo, 4TO BBbICOKOe aBseHHe BbIsbIBAaeT JeHaTypalluio CepMeHTOB, 
BUIAIOULYIOCA CeCTBHEM JespopMalHOHHbIX H3MeHeHHHi UX Oe/IKOBOH MOveKY- 
bi. B onmpeseseHHbix MpekesaxX BeIMYHHI JaBseHUA 9Ta RepopMalluA, BUAMMO, 
Opatuma. JlambHelwee yBeMYeHHe aBJICHHA BbISbIBAIOT Y2KE HeoOpaTHMble 
3MCHeEHHA Oe1Ka, CBASAHHbIe C PasPbIBOM MOjJVlepxAHBalOuIMX CTPYKTYPY Oe KO- 
Of MOJIeCKYJIbI CBASeH. 

Mouaexysy OemkKa, 10-BHMMOMY, MOXKHO pacCMaTPHBaTb kak HallpAKCHHYIO 
WHaMMYecKyIO MaKpOMOJeKyApHy!o cuctemy (*), KOTOpad B 3aBHCHMOCTH OT 
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BHeWHUX (aKTOPOB MpHHUMaeT pa3/IMYHbIe KOH*urypalluW. OueBndHO, no} 
jlaBsleHvem GenkoBan riobyla Oyler CTpeMHTLCA MPHHATH Takylo KOHdurypa 
M10, KOTOPasl 3AHHMaeT MeHbUIMH OObeM. OTOT Mpollecc Mepexoga K HanOoe 
BepOATHOH B JaHHbIX YCIOBMAX KOHMrypalMH MOKeT MPOXOAMTbh pa3sJIMUHbIM 
cnoco6aMu, HO OH Bcerga cBA3aH c Jedopmatmeli OenkoBoi momekysbl. Boss 
MOXHO, YTO IPH STOM CO3falOTCA CTepHuecKHe MpenATCTBUA WA B3aMMOjeHCT? 
BUA cyOcTpaTa c ResopMupOBaHHOH MOWIeKYJIOH PepMeHTa, YTO MO%KET ABHTbC 
IpHUMHOH TOpMO2KeHHA (epMeHTaTHBHEIX peakHh nog NaBseHnem. Jledopma: 
IMA MOJeKYJIbI GeKa-bepMeHTa MOXeT HapylWaTb Take H MpOCTpaHcTB HHYIC 
OpraHu3allulo ero peaKTHBHOTO WeHTpa, BbI3bIBad MOTep!lo (epMeHTaTHBHOH 
aKTHBHOCTH. 

XoOTA yBeIMUeHHE JaBJICHHA JOJKHO BbIZbIBATh AePopMallMl0 Bcex Oe/KOB, 
OHaKO IyTH Mepexola K TePMOJHHaMHYECKH BbITOAHOH MO WaBJIeHHeM KOH@H- 
rypallun, BeIMuMHa JepopMalun CeKOBOH rio6yw1bl HM CTeNeHb ee OOpaTHMOcTH 
WIA Kaxxoro (bepMeHTa B 3aBHCHMOCTH OT eFO CTPyKTYPbI, OYeBUAHO, OyAy 
pa3JIMuHBIMH. B 9TOM OTHOIMECHHH OCOOeCHHO BaxKHbI TaK Ha3bIBaeMble JOKaJIbHbI 
S — S-cpa3u, KOTOpble, HECMOTPA Ha 3HaYHTeJIbHbIeC H3MCHECHUA MOJEKYJIbI Pep- 
MeHTa KaK Ieloro, MOryT CTaOHJIM3HpOBaTb ero peaKTHBHbIM WeHTp, KaK 93TG 
6bIIO NOKa3aHO, HalpHMep, B OTHOWeHHH XHMOTpHNicHHa (*). Tloqo6HbIH Mexa- 
HH3M XOPOWO OOGbACHAeT HEOMHHAKOBY!IO YCTOHYHBOCTb (PepMeHTOB K eHCTBU 
WaBJleHus. 

Takum OOpa30M, TIpH UcceqOBAHHU KHHETHKH (PepMeHTATHBHOrO THAPOIUS 
6eIKOB HW JUNeNTHAOB OOHapy2KeHO, YTO YBeMUeHHe JaB/eHHA BbISbIBAeT H3Me+ 
HeHHe CKOpocTH 9THX peakuuH. JlaxKe B TeX cyuaAX, KOra THApoOMHs Oelko 
M NeNTHAOB MOA AaBseHHeM ABIAeTCA TepMOAMHAMHYECKH BBIPOLHBIM, B Pe3YJIbq 
TaTe BMe€lUaTeJIbCTBA KHHETHYCCKUX (PAaKTOPOB HMEeT MECTO TOPMO*KeHHeE PepMeH 4 
TATHBHOFO PaCcllelJICHHA STHX BeLLeCTB. 

B 3akJ0UeHHe CUNTAIO CBOMM IIPHATHBIM JOroM noOarozapuTb C. E. Bpec 
aepa, M. B. Tunxuny, [. B. Camconogpa u C. A. Dpexkena 3a KpuTHYeCKHe 344 
MeuaHHA HW HHTepecHoe OOcyKACHHE PesyJIbTATOB HacTOAMeH padorul. 


VWuctutyT wHTosornn Tlocrynusio 
Akajlemun HaykK CCCP 15 IV 1958 
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Horkaays Axkagemun nayx CCCP 
1958. Tom 123, Ni 4 


PEOJIOVH 1 


B. A. AAPPEBHY 


OB HCTOUHHKAX OBJIOMOUHOFO MATEPHAJIA HO BbIJIOM 
PACHIPOCTPAHEHHH BEPXHENAJIEOSOHCKUX OTJIODQKEHHH 
HA YPAJIE 


(ITpedcmaeaeno akademuxom H. M. Cmoaxoesim 2 VI 1988) 


Bompocb! naseoreorpadun u (pallMaIbHOrO aHaJIH3a BepXHero Mayieo30a Ha 
Ypase Obl MmpeqmMeroM usyyeHua pAya uccmeqoBatenel (1-4). Flo Bonpocy 
9 CTpOeHHH OONACTH pa3sMbIBa. T. €. BepxXHenameosolickoOH cylmM, B OOUIEM Ha- 
MeTHJIHCb [Be TOUKH 3peHuA. Ona us Hnx (', °) mpeqmomaraer, uTO cya B Bepx- 
HellayleosOlickoOe BpPeMA pacnOsaralacb Ha TeppHTOPHM WeHTpasbHO 30HbI 
Spemuero Ypaua, xpeOra Ypan-Tay u BauiKupckoro axTHKmMHOpua, reouoru- 
JecKOe CTPOCHHe KOTOPHIX OblWIO OH3KO COBPeMeHHOMY, UM YTO STH perHoHbl 
3 TeyYeHHe CpeAHero H BepXHero MaleO30A HE HCMbITIBAIH 3HAYHTEJIbHbIX M0- 
‘py KeHHit. 

Jipyraa touka 3peuua (4, °, 7-1°) mpegnomaraer, 4ro OOnacTb pa3MbIBa 
3 TeyueHHe KapOOHa HM MepMM Mpereplesa peskHe H3MCHeEHHA H CTpOeHHe ee 
3HAUMTeEIbHO OTJIHYaOCb OT coBpemMeHHOroO. [Iporeposolickue UW HHxKHEMaeo- 
30HCKHE OTJIOXKeHHA ObWIH MepeKpbITH! Ooee MOJIOAbIMH OCaKaMH, BNOceNCT- 
BHM HallemO0 pa3MbiTbimu. IloyrBepxAeHHe STOMY MpeANOO*KeHHIO HaxXOAMIu 
B aHayIM3e cOCTaBa OOJOMOUHOrO MaTepHaJia U3 HM KHeMePpMCKHX OTJO*KeHHIt 


°, 1°) uw B aHamH3e cballHli KaMCHHOYFOJIbHbIX HM HM2KHEMePpMCKHX OCaKOB 
te 5 ? 8) 


’ “4 ? 


MuorosgreTHee H3y¥eHHe JIMTOJIOTHH WH BeULeCTBeHHOrFO COcTaBa OOJIOMOUHBIX 
OJ, HH2KHeH MepMH Ha TeppHTOPHH 3anaQHoro cKNOHa Ypasa, mpocTuparouseli- 
ef oT Oaccelina p. Kosi HaceBepe Jo p. Beso Ha tore, MO3BO/IHJIO B 3HAUHTEJIb- 
HOH CTeNMeHH YTOUHHTb MpeslcTaBJIeHHA O CTPOeHHH OOaCTH pa3MbIBa HV2KHe- 
mepMckoH ano0xu. [IpuBeyemM HeKOTOPbIe OCHOBHbI€ Pe3YJIbTaTbl 9THX paOoT HU 
HOBbI€ JaHHblIe JPyrux HccleoBaTesen. 

1) B cocrape o6ioMouHOrO MaTepHasia M3 CaKMapCKUX, apTHHCKUX M KyHTyp- 
CKUX TeppHreHHbIX Tom Cpequero Ypaa OovubUyIo pOJlb UrpawoT raJibK 
A MMHepaJibl, aHaslOrMyHble MO cocTaBy MopoyaM MH MHHepasamM 9sPppysHBHo- 
CaOUHbIX TOMUL HW YradOpo-nepHAOCTHTOBOK bopMallHH BOCTOUHOrO CKJIOHa 
Ypana. Hysxuenepmckue oTioxenua lOxunoro Ypaia cosepxaT B CBOeM CO- 
TaBe OOJIOMOUHBI MaTepHasl. us adpdy3HBHO-ocaO4UHbIX TOM SHaMpcKOrO 
SHHKJIMHOpuA uM MaccHBa «Kpaku». Hampumep, radibKa KPeMHHCTHIX CJlaHeB, 
ALMONAPHTOB, NOBOJbHO CB@EKHX IMpOKCeH-IWaTHOKJAa3OBbIX HM MJlalHOKJa30- 
sbIX MOpPdupHTOB, TpaHOLMOPHTOB, TPaxHT-MOpq@UpoB, HeKOTOPbIX CHJIbHO 
A3MCHCHHbIX, XJIOPHTH3H POBaHHHIX, KaPOOHATH3HPOBAaHHbIX H OKPCMHCHHBIX YJIb- 
[paOCHOBHBIX MOpO; MHepasIbl — XPOMUT, XPOMNMKOTHT, XPpOMAHONICHA, OM- 
BUH, HeKOTOPble pa3HOBHAHOCTH WHpKOHa (OpaHxKeBbIM, B KPHCTaax THa- 
WHHTOBOrO THMa), PpaHara (MMpON-albMaHAMHOBOrO pa C HH3KHM N0Ka3a- 
reJIeEM IIpeJIOMJeHHA), CTABPOJIMT, KHaHUT, MWiaTHHa HT. J. f 

2) OGnomounblii MaTepvas, HanOoee XapakTepHHIM JWIs WeHTpaJIbHOH 3OHbI 
Ypaa, CclOxKeHHOH MeTaMOpcHYeCKUMH TOJIMaMH MpOTeposoA WH HHAKHEFO Ma- 
MeO30H, Kak, HalpuMep, CJIMBHbI€ KBapWUTHI, CMOAHCTbIe KBapUMTbl H MeTaMOp- 
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cbuueCKHe CJlaHIbl, MOUTH He BCTpeyaeTcsA, a MMHepaJbl: WHPKOH, HJIbMeHH 
JI@HKOKCeH, PYTHJ, XJIOPHT H Apyrue — CpaBHUTeJbHO peAKU B OTJMO*KeHHA 
HWKHeH TepMH Ha U3yyeHHO Hamu TeppuTopun. VcKsioyennem ABsAeTCS 
yuacToK B CaMOli 1oxKHOK yacTH YdumcKoro ampureatpa, re B KOHTOMepata? 
OeOKaTaHcKOH MU Oaslb3AKCKOM CBHT OOHapyKeHbI TaibKH MOpoOA, aHalOorMy 
HbIX KBapUMTaM 3HTaJIbrHHCKOH CBUTHI MpOTepO3sO4N, apruMTaM HW NeCuaHHKaM 
XapaKTepHbIM JIA AUIMHCKOM HM 3HJIbMepaKCKOM CBUT NpOTepoO3s0A HM HHKHEFC 
TlaJleO3051. 

3) Vsyuenve rpaHywOMeTpHH HM OKaTaHHOCTH TaJleK H3 HHKHEeNepMCKH? 
KOHTOMepaToB CpenqHero u CepepHoro Ypasia MOKasaJlO, YTO B UX COCcTaBe MpHi 
CyTCTByer MaTepHaJl, HCMbITABLUHH IO CBOeTO 3aXOPOHEHHA JVIMTeIbHBIN MepeHoc 
HM MHOFOKpaTHOe MepeoTox*KeHHe B TeYeHHe BepXHero Maleosod. OO 3TOM CBM: 
JICTeIbCTBYeT, BO-HepBbIX, MOBCeMeCTHAA BbICOKAA OKATaHHOCTb TasleK KkpeMHe 
B Tle€pMCKHX KOHTwOMepatax Cpequero Ypaia H, BO-BTOpbIX, YMeHbUIeHHe H 
pa3MepoB Hu yBeIM4ueHHe KOSPHUMeHTa OKATaHHOCTH HapsxAy Cc yBeJIMYeHHeM 
codep2xKaHHA YCTOHYMBHIX NOPOL H MHHepaJIOB BBepX MO paspesy HH2KHEMepMCKUX 
oTmomxeHnuit Kompo-Bumiepckoro kpaad H ceBepHor yactu YumcKkoro amq@ureatpa,. 

4) Manasbuble 30HbI CaKMapCKOrO H apTHHCKOTO sApycoB Ha CpeHeM H 
CeBepHom YpaJie HMeloT MOUTH MepHAMOHAaJIbHOe MpOcTHpaHve HW He H3MeH AOL 
cBoero cocTaBa pH mpHOMxKeHHN K CTpykKTypaM KouunmcKon u I JourofoBcKo 
rpaq u IIpuuycoscxoro Ypana. Hanpumep, nmomoca pudos WBarepHHOBOr 
BO3pacTa MpocTupaercA MepHAMOHaIbHO Kak K ceBepy OT KoJYHMCKOH rpsALbl 
Tak HM K Wry OT Hee. OrJembHbIe pHPOBble MaCCHBbI pacOaraloTcaA OUeHb GMS 
KO OT BbIXOJOB Ooslee ApeBHUX MOPOR STOM CTPYKTYPbI CeBepO-3aNaHOrO Mpo 
crupaHusa (IIucaHpili KameHb Ha p. Bumepe u pud y WepepHu KonoBpasloBo H 
p. Si3pBe). 

[loloca BbIXOJOB KOHTIOMepaTOB OelOKaTaHCKOH CBHTbI B CeBepHOH YacTH 
Ycbumckoro amiureatpa, MpHOsMKacb K CTPyKTYpaM CeBepo-3alalHOrO MIpo- 
CTHPaHHA, CJIOXKCHHBIM KAMCHHOYTOJIbHbIMM HW JICBOHCKHMH MOpOJaMu, He TOJIb- 
KO H€ BbIKJIMHHBaeTCH, HO CTaHOBHTCA Ooslee MOWHOH HM rpyOooO1IoMOUHOL, 
yeM TOxKHee, B OacceltHe p. CbivIBbl, H KaK Obl «3aMpaeTCA» KBepXy — IO Bbi- 
paxennio B. JI. Hanupxuua. 

CeBepo-BocTouHoe TpocTupanne chalHi KapOoHa u Mepmu Ha lOxHOmM Ypa-} 
ule, KaK JOKa3aHO paOoramu B. E. Pyxenuesa u T. A. CmupnHosa u nmogrBep-} 
oKlaercA HallMMH HaOOeHHsAMH, Takxe MepecekaeT cTpyKTypb! Kapa-Tay} 
HM BalikupcKoro aHTHKJIMHOpHA HW MapadJiesbHO CTpykKTypaM xpe6ta Ypau-} 
Tay. 

5) Ha Cpequem Ypase, B Tomoce pactpocrpaHeHua ApeBHuXx MeTamopdu-; 
YeCKUX CBHT HH%KHeroO Masleo30a, B OacceliHaxX MpaBbIxX MpHTOKOB p. Uycosoit, 
p.p. Mexesow Yrku u Kolippt HalieHbl Mbwibla MepMcKoro Bospacra (I. B. 
[lucemcknli) u ralbKa wBarepHHoBoro usBecTHAka (A. B. XaGaKop). Kpome: 
Toro, B OaccelHe p. p. Koltsp, Buxkaa, BustbBp, YcbBpt u KocbBbl HaGurodaercs | 
3apaxKeHHOCTh THKeION pakWHH MUHEpaJOB aJIJIIOBMaJIbHO-eJIOBMaJIbHBIX | 
OTJIOXKeHHH TpeTHYHOrO HW YeTBePpTHYHOFO BOspacTa 3JIeMeHTaMH «IepMCKOTO| 
WJIMXa>, T. €. MHHepaJlaMH, KOTOpble BCTpeyaloTcA B UWWIMXaxX W3 MepMCKUX 
TeppHIeHHbIX TOJML H KpatHe peAKH B TAKEO pak OTMOXRXeHHH HUXKHETO | 
HM CpeAHero Nayleosov, Kak, HalpHMep, CTaBpOJMT, XapakTepHbi rpanaT, Ma- | 
THHa UM rosyOad wnMHeIb. Bee 9TH MHHEpaJbI MOryT ObITh peMKTaMU CYULeCT- | 
BOBaBUIerO 3eCb HeKOra MepMCKOFO MOKpOBa, BMOCMeACTBHH pa3MbITOrO. 

Bee mepeyncsennble BbIe HaOJOeHUA U PakTI CBUJerebCTBYIOT O Tepe-_ 
KPbITHH COBPeMeHHOM NOMOCbI pacMpocrpaheHuA ApeBHUX TOM Ypasa B Bepx-| 
Hemaleo30ucKky!0 SOXy Oouee MOJIOAbIMH OCaKaMH, COep2KalluMH B CBOeM 
cocTaBe OOJIOMOUHBIM MaTepHasl C BOCTOUHOrO cKOHa Ypadla u SumaupcKoro: 
CHHKJIMHOPHA. OTOT OOMOMOUHEIM MaTepHadl MocJIe MHOTOKpaTHOrO Mepeoruo- 
*KCHHA Y2KEe B APTHHCKHH Bek MOMaJ B OOaCTb erO COBPeMeHHOFO MeCTOHAaXOxX- 
eH. 

CoctaB OcaqOuHOrO MOKpOBa MepMCKOrO BpeMeHM Ha MeTamMOpduyecKkHX CBH- 
tax Lenrpampuoro Ypana u BawiKupceKoro aHTHkKMHOpHsA MO2XKHO BOCCTaHO- 
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Tb C NOMOULbIO aHaln3a Pallu Ooee ApeBHux oTMOKeHU HuxKHel; mepMu 
capOoHa HM oTYacTH JeBOHa. 
Ucnombsys cbalvasibuble Kaptbt u cxempr T. A. CMMPHOBa JIA Hu2KHErO 1 


pequero KapOona, B. E. Pyxenuesa Ana Bepxuero Kap6 : 
uHa, A. B. XaOaxosa u B. A. P apooua, B. JI. Hanns 


lapreBuy Jia HH2xKHeH Nepmu, 
| TAKKE Pe3yMbTAaTbI H3YYeHHA 
OcTaBa OOJIOMOUHOTO MaTepna- 
la BepXHelasleO3OHCKUX Tep- 
MTCHHbIX OTJIOXeHHH, MbI T0- 
[bITaIMCb H300pa3HTb Ha Ma- 
jeOreOIOrH4eCKHX pa3spe3ax 
[(CTOpH1O MHrpallHu mpeyrop- 


(oro mporHOa wu W3MeHeHHA 
eOJIOrHYeCKOrO CTPOeHHA 3a- = - 
[aqHOro CKIOHa Ypawia B Teye- OSS 
Pp Wx Pr2+Pz, 


Me BepXHero Masleo30n. 

Ha paspese f[Oxnoro Ypa- 
la B CpeqHekapOoHoBylo 3ro0xy 
puc. 1 a) BUHL 3am0xKeHHe 
IpeqropHoro mpornOa y mod- 
[O*%KHA MOHAMAIOWMNXCA CTPYK- 
yp BOcCTOUHOrTO CKJIOHa Ha 
leraMop(puyeckux TOJIMLAX 6,4 
aIUIKHPCKOTO aHTHKJIMHOpUA by>X 
| 3alovIHeHHe ero rpyOoo60-— 
[OUHbIMH OCaKaMH THMa abpe- 
AKOBCKOH HW CeprHHCKOH CBHT 
peXHeKaMeHHOYTOJIbHOTO BO3- 
acta Ydumckoro am(pu- 
eaTpa. 

Pa3pe3bl apTHHCKOrO Beka HariaqHO OTOOpaxalor CMeLeHHe MpezropHoro 
pornuOa Kk 3alayly, K OOsacrTH ero COBPeMeHHOPLO paCclOJIOXKeHHA, HU ABYXbAPYc- 
Hoe cTpoeHHe CYWH HM-HeMepMcKOli 
3m0xu Kak Ha [OxkHom (puc. | 6), Tak 
Soo oe pom eae uw Ha CpeqHem Ypase (puc. 2). OcHo- 
(et A ociba Vestn BaHHe 3TOH CyWIM OOpasyloT MeTaMOp- 

=n \ \e (puuecKne TOJIMIH HHKHETO Maleo30A ui 
WoKemMOpua. Bore OHH lepeKpbITbI 


TOMAK : 
/ i 
7, 


a C7epu. 


Puc. 1. CxemaTuueckne MaseoreoslornyeckHe pa3pe3bl 

ganaqHoro cKoHa fOxHoro Ypasia Ha WupoTe r. Crep- 

JMTaMaka. @— cpelHHi Kkap6oH, 6 — apTHHcKHi 
apyc, @— BepXHAA MepMb 


O= 
‘ Pra+Pz, KapOoOHaTHbIMH HM TeppHTeHHbIMH, Mpe- 
Bsa. Ge Yee Fer HMYILeCTBeHHO IOJIMMHKTOBbIMH, rpyOo- 
a6 a os OGOJIOMOUHBIMH OCcawKaMH BepXHero H 
6 eae Ga” OTYaClH CpefHero MaJleO30A, KOTOpbie 
H JlaJid TaaBHy!o Maccy OOmoMO4HOrO 


MaTepHadla MIpH OOpasOBaHHH HH2KHe- 
MepMCKHX KJaCTHYeCKUX TOIL (u3BecT- 
HAKH, KP@MHH, KBaplleBble WM MOJH- 
MHKTOBbIe IleCuaHHKH). 

Ha Cpequem Ypase 0OmacTb pasMbl- 


ue. 2. CxemaTwuecKHH Mmasleoreosornue- 
‘uli! paspe3 BepXHeapTHHcKOrO BpeMeHH 
wWayHoro cKsoHa CpemHero Ypawa Ha WMH- 
ote vr. Ku3en. @ — KoHrvioMepaTEl, 6 — 
2cUaHHKH, @ — TJIMHHCTbIe C/IaHUbl, 2 — 
apOoHaTHble Moposbl, O — putposble u3BectT- 


AKU, € — OKPeMHEHHe, 9 — MeTamop(pu30- 
JHHIC MOpoOAb!, 3 — 9Piy3sHBHo-ocaouHble 
)pokbl, UW — OCHOBHbIe H yJIbTPaOCHOBHbIe 
)pombl, K — KUCMbIe MOpOAbl, 4 — Hallpas- 
2HHe JIBIXKeHHM, Mm — PHIMCbI UM AaHTHApHTel 


cuslypa. OQTO MOKa3plBaerT 


JOMepaTOB TaJi@K KPeCMHHCTBIX CJIaHILeB, 
a3s0BbIX MOpdHpHTOB H MHHEepaJio 
DYPHX, XapaKTepHbIX JIA 3alaqHOu 


Ba OPpaHHYHBallacb C BOCTOKa BOlopas3- 
JI@IbHbIMH XpeOTAaMH, CJIOXKeCHHbIMH Mac- 
CHBaMH TradOpo-nepHAOTHTOBOH cbopMa- 
IMM WM KOHTAKTHPYIOULMMH C HUMH appy- 
3HBHO-OCaJOUHbIMH TOJIMaMH OpAOBHka 


CHA IIpHcyTCTBHEM B cocTaBe HH2*KHeMepMCKHX KOH- 


paqMOAPHTOB, IHpOKCeH-IW1arHo- 


B XpOMHTa, XPOMIMHKOTHTa, MJIaTHHbI U 


yacTuH 3eneHOKaMeHHOroO CHHKJIMHOPHA 
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BocTouHoro cKjoHa Ypasa (Bbiiickad, HMeHHOBCKast, KaOaHCKad HM [pyri 


CBHTHI). 

Ha !Oxnom Ypase B OOnacTb pa3sMbIBa BXOAMIH MaccuBbl «KpaKu>, 3an¢ 
raiollve CpeH CHJIYpO-eBOHCKHX OCaJOUHbIX HW s*ppy3HBHbIX OOpas0BaHHi 
3unaupeKoro CHHKMHOpHA. PumepOa3uTb «KpakoB> B apTHHCKOe BpeMsA Obl! 
mocTaBLIMKaMH MHUHepaJiOB XpOMHTa, XPOMIMMKOTHTa, XpOMAHONCHAa, OJ 
BUHa, rpavata C NOKasaTeem mpeiomienua Ng = 1,754. M3 OerpuHcKon cBH 
Tbl, KOHTaKTHpylOuleH C 9THM MaCCHBaMM, MOCTyNasH YaJibKH KPe€MHHCTHI! 
CylaHIeB, OKPCMHEHHbIX KOHIJIOMepaTOB HM BapHOJIHTOB. | 

TakKuM 06pa30M, Moloca pasBHTHA ApeBHUX TOU, Ha Cpeqnem Ypase 
Balikupckuii aHTHKJIMHOpH OKa3aiucb B KapOoHe MW B Hayasle mepMu MOrpy, 
YKCHHbIMH OTHOCHTEJIbHO BbICOKO NOMHATHIX CTPYKTYP BOCTOYHOTO CKJIOHAa 
SuulaHpCKOFO CHHKJIMHOpHA H ABJIAVIMCb OOACTbIO MHTCHCHBHOTO OCaAKOHAaKO 
JIeHHA. 

Ho sBnocaeicTBHH, y2Ke B apTHHCKMH BeK, NMOAHATHeE WeHTpaJIbHbIX YacT 
Ypanpekoro xpeOra u BalikupcKoro aHTHKJIHMHOpuA OOYCJIOBUIO Pa3sMbIB OCE 
JOUHOrO MOKpOBa MeTaMOpd*Hy4eCKHX TOLL, KOTOPbIM K HayaJly BepXHenlepM 
CKOH 9IOXH, a B 1OxKHOM yactH YduMcKoro am*uTeaTpa HM paHbllle, OOHAKH 
B HeKOTOpbIX YUaCTKAaX BbIXOAbI MpOTepo30HCKHX HW HHKHEMaJIeCOSOHCKHX TI 
pox (puc. | 6). 

.06 3TOM CBHJeTeIbCTBYeT MpHCyTCTBHe B KOHTIOMepaTaxX HM NecuaHKa 
BepXHemepMckoro Bospacta OacceliHa p. Beso WH B HHXKHeMepMCKHX KOHTVI 
Mepatax p. AH oOOmomMOu¥HOrO MaTepHasia, XapaKTepHOro WIA allIMHCKO 
3HJIbMepaKCKOH HM HeEKOTOPbIX ApyrHX CBHT BepxXHeH YaCTH pa3spe3a ApeBHH 
Tosi, Bauikupekoro aHTuKJIMHOpua. Hanpumep, KBapI\MTO-MeCuYaHHKOB C pé 
JIMKTOBOH MCaMMHTOBOH CTpyKTypOli, C MpHMecbIO THAPOOKHCJIOB xKese3sa | 
AKUECCOPHH, MOMCBOLNATOBO-KBaplleBbIX HJM APKOSOBBIX MeCUaHUKOB C IICaly 
MHTOBOH CTPYKTYPOH, TeEMHO-3eJICHbIX aPTHJIVJIHTOB H aJICBPOJIHTOB, MaJIMHOBbi 
KBapUMTO-NecyaHHKOB HM peAKOH TasibKH XJIOPHTO-KBapIeBbIX, IMHLOT-XJie 
PHTOBbIX, KBapleBO-yIIHCTbIX, aM@uOONOBbIX H ApyruxX MeTaMOpduyeckH 
CJIAHIeB. 

CoBpeMeHHbIH TeoorMyecKHH cpe3 3anaqHoro cKIOHa Ypavia Obl co3sya 
B pe3syJbTaTe MpoleccoB NeHyLalMH, LelCTBOBAaBUIMX TIaBHbIM OOpa3s0M B T 
yeHHe BepXHel MepMH H Me30305. 


| 


Tloctynuso 
12 V 1958 
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Joxnanp Akafemun nayr CCCP 
1958. Tom 123, Ne 4 


PEOMOPH A 


JI. B. KJIHMOB u J. C. COJIOBBEB 


HEKOTOPBIE YEPTbI TEOQJIOTHYECKOrO CTPOEHHS MOBEPE)KbA 
SEMJIM YHJIKCA, BEPErA KOPOJIA TEOPFA V H BEPErA OTCA 


(BOCTOUHAA AHTAPKTHJIA) 
(Tpedcmaeaeno akademuxom J. H. Mlep6akosoim 13 VI 1958) 


Bo BpeMA 9KCMeAMIMOHHOTO WWaBaHHA Ha JM3eNb-3eKTpoxoxe «O6b» 
; AHBape — deBpasie 1958 r. aBTropaMH MpOBOMIHCh reosorMyeckHe HaGwI0- 
[eHHA Ha OTGIbHBIX yYacTKax NMoOepexbaA BocrouHoh AHTapKTHAbI MexkKLy 
20 u 165° B. a. C pasmM4uHOlt WerambHOcTbIO OblIO OOceqOBaHO 24 KOpeHHbIX 
sbIXONa, COCpeAOTOYeHHHIX Ha 10 pa3po3HeHHbIX yuacTKax (puc. 1). 


400 Km 


i Fe I 
Puce. 1. Cxema reosiormyeckoro cTpoeHHa uacTH nobepexba Bocrounol Autapk- 
THabI (c yueTom WaHHblx Paccena u [Ipuctau (*) a Xepr6uza (°)). a — oKewOpuii- 
CKHE KPHCTaJIMYeCKHe CJaHibl, MHPMaTHTbl, Ppanurouybl; O — Meramopspu3upo- 
BaHHble Me€CYaHHKH H (HJIVIHTOBHOHSIe ClaHibl BepXHeMpoTepo3o0licKkoro HJM 
HWKHEeMaeo30HcKoro BO3pacta; 6 — cepHa Bukou (ycoBHo, eBoH — TpHac); 
2— cOpocpi (ycmoBHo, KaliHo3solickue); 0 — yuacTKH HaOmoyexuii: | — npu6pex- 
HbIe OcTpoBa 3a. Teupu, 2 — Oeperopolt HyHarak 3am. Ilopnoc, 3 — moGepexkbe 
3a. Dincsopt, 4 — Xopx-Baapp, 5 — 6e3pimanwaa ropa (68° 33’ to. ur., 153° 45 
B. J.), 6 — Oe3bIMAHHad ropa (63° 13’ to. w., 156° B. 4.), 7 — BO3BbIUICHHOCTH 
Buapcou, 8 — ocrposa 3a. Pexnux, 9 — Ge3biManHble ocTposa (70° 33’ 10. W., 
168° 40’ B. n.), 10 — 6e3bIManuble HyHaTakr ‘(70° 41’ to. w. 164°47 B. 2.) 


[IpemectByloujve reoworMuecKHe HCCIeMOBaHHA B 9STOU uacTH aHTapKTu- 
lecKOrO MOOepexKbA BeJIHCb JIMUIb B cekTope mMexy 140 u 145° B. A. MH Ha yya- 
tke Xopu-Baadd (°, +); Gombuiue HHTepBaJIbl NOOepExXbA 3alaHee H BOCTOY- 
fee 9TOFO CeKTOpa paHee HHKeM He Noceilancb. I]peqBapuTesbHuble pe3y/bTaTbl 
[aluuX HaOJIIOeHHH, OTHOCALIUXCA MPeHMYLlecTBeHHO K 93THM HHTepBailaM, 
(alOT BO3MOXKHOCTbh HaMETHTb HEKOTOPbIe YepTbl HX TeoOrHyecKOrO CTPOeHHA. 

Bea upHOpexuad nomoca Semin YusKCa BOCTOUHee LL Baad. DOLsaKeH- 
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HocTbio OKONO 1200 KM, MOUTH NOJIHOCTbIO JIMWIeHa KOPeHHbIX BbIXOJOB. 06; 
CJl€}OBaHHble OCTPOBa uk w Teupu, pacnomoxeHuble B 3a. Penpu, H OesbIMAHi 
HbIii HYHaTaK Ha 3aaqHoM moOepexkbe 3a. Ilopnoc cocTaBJIAl0T eMHCTBeHHbIG 
HeOOIbIUMe MO MVOUatH KOPeHHbI€ BbIXOJIbI, BbIABJICHHbIe B 39TOM paHOHe. 

Octpopa 3am. TeHpH cul0xKeHbl HHTpy3HBHbIMH NMOpOaMu YaPpHOKUTOBO 
cepuu. BouibuiMHCTBO pa3HOBHAHOCTeH YapHOKHTOB, Tak %e Kak HM MOpObl Me? 
TaMOp@HYeCKOrO KOMIWIeKCa, CilaralOllve KCeHOJIMTbI B YepHOKHTaX, OOHAapy: 
XKHBalOT OOVIbIIOe CXOACTBO C COOTBETCTBYIOULMMH NopoOfaMH JOKeMOpHicKOr 
KOMIWIe€KCa, WIMpOKO paclipocTpaHeHHbIMH Ha CMe%KHBIX C salaya yuacTKa 
nodepexba Seman YusaKca u Seman Koponespr Mapu (', 7). BMecre c Tem, OT: 
JI@JIbHbIe OCTPOBA CJIOXKeHbI MOPPHPOBHAHbIMH TpaHHTOHaMW C KPYIMHbIMH BbI- 
J@ICHHAMH CBeTJIO-po3OBOro MOeBOrO IWMaTa, He OTMe4aBIUHMHCA B COCTaB 
YapHOKHTOBOH cepHn Coulee 3alaHbIxX pationos. Bompoc oO MpuvHasexKHOCT 
3THX TpaHHTOHAOB K YapHOKHTOBOH CepHH MOKa OCTaeTCA HeACHbIM. 

BesbiMAHHBI, ~OeperoBoli HyHaTak Ha 3alalHOM noGepexkbe 3a. Ilopno 
ClO*%KeH HepaBHOMepHO MHIMaTH3HPOBaHHbIMA HM TpaHHTH3HPpOBaHHbIMH aMmq@u- 
6ouHTaMH HM OuoTHT-amuOoOOBbIMH THeHcamMu. Hameuaerca OcTaTOUHO BbIep- 
»KaHHOe CYOMePpHAHOHAIbHOe MpOcTHpaHHe NOpo WH UX NakeHue K 3alaly non 
yraamu 30—40°. | 

I]puBeeHHble JaHHble MO3BOJIAIOT PaCCMaTPHBAaTb BCIO TIpHOpexKHylo MO0C 
Semin YuakKca Kak “acTb OOJIbUIOH OOMAaCTH pasBHTHA MOKeEMOPHHCKHX KpH- 
CTaJJIMYeCKUX CIaHWeB H THeEHCOB H aCCOWMHpOBaHHbIX C HHMH 4WapHOKK 
TOB, IpocslexKeHHOH paHee oT Gem OnLepOu Ha 3anaze Jo Seman YuaKea H 
BocToKe (?). 

[Ipu6pexHaa mouoca B ceKTope Mexyy 145 u 165° B. A., MpoTAxXeHHOCTb 
oxono 1000 KM, BkvIloualolad OobWyIo yactb Bepera Kopossa Teopra V u 
Beper Otca, cyllecTBeHHO OTJIHYaeTCA OT IIpelbiZyuyeh. BocrouHas uacTb 3TOn 
nonocht (Bbeper Orca) mpesctaBsiaer coOoH ropHy!0 O6acTb C MHOTOUHCIIeH- 
HbIMH OOHAXKeHHbIMH XpeOTaMH HW TpylnaMH HeOObWIMX TOP HU BOSBbILIeHHO- 
cTeH. OrjleibHble MpepbiBHCTble TOPHble Wel, BbITAHYTbIe MpeMMYULeECTBeHHO 
B CYOMepHAMOHaJIbHOM HallpaBJIeHHH, pocsexKuBalotcaA Ha 100—150 km 5& 
rlyOb nNoOepexKbA, BbICOTbI OTEJIbHbIX Top JocruraroT 1000—1200 m. B Bocrou- 
HOM HalipaBJleHHH ropHad OOacTh MpooMKaercsx Ha Semui0 Buxropun, re ona 
M3BeCTHa NOX HasBaHHeM rop AjiMupaviTelicTBa, Ha 3allajle OHA CMeHAeTCA Je- 
AHbIM Twiato Bepera Kopousa Teopra V c peqKHMH pa3pO3HeCHHbIMM KOpeHHBbIMit 
BbIXOWaMH. KpynHble CyOMepHAHOHaJIbHbIe H CYOUIMpOTHbIe TEKTOHHYeCKHeE Ha-: 
pylleHHA, CXOJHbIe MO XapakTepy CO COpocaMH, H3BeCTHbIMH Ha Semue BukrTo-: 
pun, pasOuBaloT TOpHbI MaccHB Ha OTJelbHbIe ON0KH. [IpomexyTku Mexyy/ 
NPHNOLHATHIMH OOKAMH 3alOJIHeHbI BbIBOJHbIMH JI@HHKaMH WIM Mpelcras-} 
JIAIOT COOOH MOKPbITbIe JIbNOM rutyOOKHe MOPCKHe 3aJIMBbI. 

_Uenrpaibuaa uactb Bepera Orca (palion BosBbilieHHocTeli Bustbcon) ci10- 
*KeHa TylyOOKO MeTaMOp(H3OBaHHbIMH HV CJIOXKHO AMCJOWUNPOBaHHbIMH JlOKeM- 
OpHHCKHMH KPpHCTaJJIHYeCKHMH CaHWaMH HW rHeHcaMH; B 3amaqHOM HM B BOCTOU- | 
HOM HallpaBJIeHHAX HX CMeHAIOT CKJayaTble TOJIMLM CpaBHHTeIbHO ca60 Me- | 
TaMOPPH3OBaHHBIX OCAROYHbIX MOpON, MO-BHAHMOMY BepXHelpoTeposolicKoro | 
WIM HMKHeMaeOSOHCKOrO BOSpacTa, a elle 3allaHee — TOPH3OHTa/IbHO Jle- | 
Kalla OCafOUHO-ByJIKaHOreHHad CepHst BuKow (ycsoBHo eBOH — Tpuac). | 
BocrouHad rpaHulla TOMA WOKeEMOpHHCKUX KPUCTaJJIMYeCKUX CaHeB H THeli- | 
COB HMeeT OTUeTIHBbIi COpocoBblii XapaKTep M MpOXOAUT BAO 3a. PeHunk, | 
HaXOJAMerocA Ha MpOMOJOKeHHH KPYMHOPO MepHMOHAaIbHOrO COpoca, MporTs- | 
THBaIOWerOCA BAOMb 3HAYHTEMbHOH YacTH NOOepexkbsaA Semin BuKTropuu; 3anay- 
Haw TpaHulla WMeeT 10ro-1OrO-BOCTOUHOe HallpaBJIeHHe HM HaMeyaeTCA BOJIN3H 
modepexkba OKONO 157° B. 4. BocrouHad rpaHutla cepuu BuKkon Hameuaert- 
CA BAOJIb MPePbIBHCTOH Wel CTOMOBbIX Op 1oro-loro-BOCTOUHOTO HalpaBseHHus, 
HauMHaIOlleHCA HECKOJIbKO BocTOUHee XopH-Buadd (155° B. g.). K sanagy or 
weqHuka Hununc, Ha n06epexbe 3am. J[u3anolintment, BHOBb OTMeUaIOTCA BbI- 
XOJIbI oKem6puiickoro KOMIWIe€KCa. 

JjokemOpulickaa TouMla KpHcTasiMYecKHX culaHeB u rHelicos Bepera 
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Jrca MpecTaBleHa B MOCeUleHHbIX OOHaxKeHHAX YepeLyIOLWMMHCA TOOCaMu 
[ MaukaMH TeMHO-CepbIX OOOTAallleHHbIX OHOTHTOM KpHCTaWIMYeCKUX CwaHiles 
[ CBETJIO-PpO3OBbIX OHOTHTOBbIX THeHCOB, yYaCTKaMH CYLLeCTBeHHO OGorallleH- 
IbIX PO3OBbIM TpaHaToM. ToJilla HepaBHOMepHO MHTMaTH3HpoBaHa, nmpHyem 
KHJIbBHbIH MaTepHaJl MHIMATHTOB MpeAcTaBJIeH MpeHMYLeCTBCHHO CepbiM Jeli- 
‘OKPaTOBbIM MYCKOBHTCOJepKalluM TpaHHTOM. OrMeyatorca HeOOIbIINe, YacTo 
€KYUIME AKUJIbI WH MpO%KHJIKM JeHKOKPaTOBbIX MYCKOBHTCOZepxKalllUX TpaHHTOB 
| MerMaTHTOB. SaMeTHOH MYCKOBHTH3alNH MOMBeprviuch Tak*Ke HeOOMbIINE 
“acTKN Oorarbix OMOTHTOM KpucTasMueCKUX caaHues. Mlopoybi uMelor ceBepo- 
OCTOUHOe, OvIM3KOe K MePHAMOHAIbHOMY, MpocTupaHue u Mafaior Ha ceBepo- 
ana nox yraamu 50—70°. Cyqa no a3poBusyaibHbiIM HaOJIIOLeHHAM, TaKOe 
ipocTHpaHve COXpaHAeTCA AIH OObIUIeH YacTH paliOHa UM, TaKHM OOpasom, 
IBIACTCA XapakTepHOH yepTOH ero OOuleH CTpyKTYypbl. 

B mpegesax paloHa pa3BHTHA JOKeMOpHiicKNX KpUCTaJWIMYeCKHX CJlaHIeB 
| THeEHCOB Ha 3allaqHoM GOepery 3a. PeHHuK OTMe¥eH KpYyMHbIit BbIXOL KpytIHO- 
€PHHCTHIX PO3OBbIX TpaHHTOB C 3aMeTHbIM COjlepxKaHveM ONOTHTa H C MHOTO- 
HCJICHHBIMM KpyNHbIMH (40 7—10 cm B NoMepeyHuKe) BbIeeHHAMH PO3OBOrO 
lOeBOrO WNatTa, YTO COIMKaeT UX C PpaHutaMu THNa «panakuBu». Muorounc- 
€HHBI€ BbIXOJbI TAKHX Ke TPaHHTOB OTMeYuaJIHCh Tak»*Ke Ha NMOGepexbe 3a. 
MHCBOPT, 3allayHee eqHHKa HMHHNC. Syecb rpaHuTbl COepxKaT MHOTOUNCIeH- 
ble OBAJIbHbIe WIM WapooOpasHble KCCHOJIMTbI B pa3sJIMYHOH Mepe rpaHUTH3H- 
OBaHHbIX HM MUFMaTH3HPOBaHHbIX OMOTHTOBBIX KPHCTaJJIMYeCKUX CJIaHIeB 
_THEHCOB, CXOJHbIX CO CJlaralOUlMMH KOPeHHble BbIXOJbI B paliOHe BOSBbIILIeH- 
octeH Busbcou. Cy MO cocTaBy KCeHOJIMTOB MOXKHO CUMTAaTb, YTO 3TH Ppa- 
MTbl UHTPYLMpOBasIH JOKeMOPpHUCKY!0 TOJLLY MeraMop*uyecKuXx Mopox mocue 
e€PHOHaJIbHOH TpaHuTHsallMH WM MHIMaTH3allHn NoceqHeH. 

IlomuMoO OTMeueHHBIX TpaHHTOB Ha MOGepexkbe 3a. QMHCBOPT OTMe¥aJIHCb 
bIXOJbI CepbIX NOPPUpOBUAHbIX OHMOTHT-aMPHOOJIOBLIX TpaHHTOVOB HM MacCHB- 
bIX CpeJHESeCPHHCTHIX PO30BbIX OHOTHTOBbIX TpaHHTOB. B3aHMOOTHOIWeHHA 
THX PpaHHTOHAOB Mexy CcOoOOH MH C BMeULaIOWIMMH NOposaMu WOKa OcTalOTCA 
eACHBIMH. 

Kommaekc MeTaMOpdH30BaHHbIX OCaJOUHBIX MOpOl, pacipocrpaHeHHbIi B 
OCTOUHOH MW 3alamtHol uacrax Bepera Orca, lpecTaBuieH MpeHMYLLecTBeEHHO 
MIJIMTOBHAHbIMH CJlaHWaMu VW CJOAMCTHIMH KBapluTonecuaHukaMH. B sgatial- 
ol uactu (6e3bIMAHHbI XpeOTHK c KOOpAMHaTamu 69°13’ 10. mt u 156° B. 7.) 
Ola (PHJIIMTOBHHbIX CJlaHWeB, COXpaHAIOWad Ha BCeM MpOTsxKeHHH cy6- 
IMpOTHOe MpocTupaHve UH NafeHue Ha lor nox yruiamu 75—80°, mpocsexkeHa Ha 
400 M BKpecT mpocrupanua. Kpyroe, OmusKoe K BepTuKaJIbHOMy, Mayenne 
WIILH Ha 3TOM yuacTKe TCBOpHT 06 ee HHTeHCHBHOM CkJlaquaTocTu. B cpeqHeli 
ACTH paspe3a CpelM (MJIVIMTOBHAHbIX ClaHWeB BbIABJIeHbI Ba MpOCJIOA (MOLL- 
ocTb1o 40 u 10 M) cepbIX H3BeCTKOBHCTHIX CJIaHI[eB C 3a4MeTHbIM COepxkaHHeM 
woruta. Bea Toma PHJIMTOBHAHBIX ClaHWeB Ha S3TOM y4acTKe NMpOHH3aHa 
HOTOUHMCJICHHBIMH KBaplleBbIMH HW KBaPl-KaJIbILMTOBbIMH 2KHJIAMH, a B 1OX*KHOH 
ACTH, MOMMMO TOPO, CeYeTCH 2KHaMH allJIMTOBHHbIX PpaHHTOB C KOHTAKTHbIMH 
rOpOu“KaMH MYCKOBUTCOJepxKaliero NermMaToua. C x#HIAaMH CBA3aHa ca0ast 
yibuswad MuHepasu3auna. Cyd NO ad9pOBH3yaJIbHbIM HaOJIIOJeHHAM, Xa- 
akTepHoe JIA XpeOTHKa CyOWMpoTHOe MpocTupaHHe COXpaHAeTcA H MIA BCeX 
KPeCTHBIX BbIXOJOB. mies 

B pocrounolt uactH (6e3bIMAHHaA Topa c KoopyuHaTamu 71°41’ to. UW. H 
34°47’ B. J.) TOMA MeTaMOpH3HpOBaHHbIX OCAaJOUHbIX MOpOA MpekcTaBJena 
ATMMYHO YepeAYIOULMMHCA CJIOAMH CJIIOQMCTHIX KBapUWHTOMeCYaHHKOB UM CJIIO- 
ICTbIX Claes. JA MecuaHHKOB HM perke CilaHieB XapakTepHa OYeHb TOHKAy 
Xcad CJIOMCTOCTh C yIrvlaMH HaksOHa cioeB Wo 30—50°. OOulad crpyKTypa 
os Ha 9TOM yuacTKe XapakTepH3yeTca Bbiep?KaHHbIM CeBepo-salaqHbiM 
)OCTHpaHHeM MH MaeHveM Ha toro-3ana Nox yruom 50°. Ilo cxoqHomy sasera- 
110 OPO, B CM@XKHDIX OOHAXKCHHAX MOXKHO CUNTATb, YTO Ha JTOM yUACTKe Mec- 
-HMKU UH CaHIbl CularaloT KpbluIO KpyNHOH CKaKH CeBepO-3allaHOTO HallpaB- 
HMA. OOulaw MOULHOCTh TOU Ha ITOM ydacTKe COCTaBJIAeT HE MeHee 600 M. 
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Kak M B Mpedbilyuem clyyae, B CaHWax OTMeYeHbI MOUTH COrmacHble, HHON Ie 
O6peKYMpOBaHHble, KBaplleBble XKHVJIDI. 

Tloayyenuble aHHble MOSBO/AIOT CYMTATb, YTO HCXOMHbIMH OCaKaMH ObWIL 
IIp€HMYLeC1BeHHO a/leBpUTbI HW MeMTbI. BMecTe c TeM, MpUCyTCTBHe B 3allaqHOk: 
yacTH KapOOHaTHbIX NMOpOX, a B BOCTOYHOM YacTH — MCaMMHTOB MO3BO/IAeT Ha: 
MeTHTb B BOCTOUHOM HallpaBJIeHHH Mepexog K Oosee MeIKOBOXHbIM allHaM | 
B 9To CBA3H 3aCJIY2KMBaeT BHUMAHHA TOT (aKT, UTO BbIABJICHHaA PaHee MH pac? 
NOOXAKeHHAA Ja/iblle K BOCTOKY CK/laquaTad ClaHWeBO-rpayBakkOBad CepusA Saul) 
Po6eprcoH Ha Semie LOuHaa Bukropux MMeeT y2Ke MpeHMYUleCTBeHHO Tpay- 
BAaKKOBbIM cucTaB (°). Ha uckml04eHa BepOATHOCTb, YTO C/IaHIeBO-rpayBaKkKO} 
Bad cepa 3am. PoOeprcoH u cepHa (PUuIMTOBHAHIX Canes Bepera Orca AB 
JIAIOTCA YACTHMH OMHOFO KOMIMIeKCa, MpeANOOXKUTEIbHO BepXHelpOTepo30on- 
CKOrO HJIH HMKHEelasleo30HCKUrO BO3pacTa. 

TlomuMo y2Ke OTMeCYeHHbIX XKHJIbHbIX MYCKOBHTOBbIX TpaHHTOB, B OOJAaCTH 
pactpocTpaHeHHaA (PHJIJIMTOBHAHbIX CJIaHIeB OTMeYeHbI OTJeJIbHbIC BbIXOb 
OMOTHTOBLIX H OMOTHT-aMHOOMOBbIX TpaHHTOB HM TpaHOCHeHHTOB (Oe3bIMAH+ 
Hble OcTpoBa C KOOopAMHaTamu 70°33’ 10. w., 163°40’ B. a. Hw 69°49’ 10. UL, 
16149 Be dls) 

B3aHMOOTHOLWeHHA 3ITHX TpaHHTOHJOB C (HJWJIMTOBHAHbIMH ClaHWaMH OC: 
TaJIMCb HeACHbIMH, OMHAKO HX CYLIeCTBeHHbIe OTMMYHA MO COCTaBy M CTpyKTY: 
paM OT rpaHHTOHAOB OGacCTH pa3BHTHA KPHCTaJJIMYeCKHX C/laHWeB WH THeHCOE 
JatOT BO3MOXHOCTh MpesnOJlaraTb MpHHaIexKHOCTb HX K Oolee MOJIOJOMY 
BePXHEMpOTepO3OHCKOMY (HJIM HH2KHeMaeO3OHCKOMY) MarMaTHYeCKOMY WHKJY 
STOT BoMpoc eule TpeOyer AONOIHHTeIbHOrO H3y4eHHA. 

OcafouHo-ByJIKaHoreHHas cepua Bukou, BMepBble OTKPbITad WIA ITOK YacT 
mo6epexkbxA Ha XopuH-Baadde yyacrHuKkamu AsBcTpaJiHicKOH aHTapKTHYeCKOH 
akcnequunuu 1911—1914 rr. u onucaHHax Maycouom (*), mpescTaBueHa alec 
TOPH30HTa/IbHO 3aJleraloulHMH [ecuaHHKaMH C IIpOCJIOAMH KOHIVIOMepaToR} 
TI€peKPbITbIMH MOLLHbIM (150 M) cHuvIoM Joueputa. JleTasbHOe u3yyeHHe pas 
pe3a TOM MOKa3al0, YTO MeCYUaHHKH HW KOHTVIOMepaTbl OOpa30BaJIHCb B KOH 
THHEHTAIbHbIX YCJIOBHAX 3a CUeT pa3spYWIeHHA OJIM31eKAaUIHX NOpOR, B TON 
uHCcsIe WOKeMOpHHCKHX KPHCTaJWJIMYeCKHX CJlaHWeB WH THeHCOB, a Tak2xKe uu 
JIMTOBHAHBIX CJlaHieB. BuelpeHve OJIe€pHTOB BbI3BaJIO KOHTaKTHbIM MeTaMop 
(PH3M OCaOUHbIX NMOpO, BbIpasHBWIMHcA B MepeKpHCTaJM3alMH WeMeHTA 
KaOJIHHH3alH MOIeBbIX WNAaTOB H OOYIvIMBaHHW JpeBeCHbIX OCTATKOB. 

JlurouicrMueckue MH CTpyKTYpHble OCOOeHHOCTH TOM Ha yyacTke XopH 
Buadd vw B ero OKpecTHOCTAX MH IIPHCYTCTBHE B e€€ COCTABE JOJIEPHTOB MO3BOJ1A10) 
IIpHCOCAHHHTbCA K Y2XKE BbICKA3bIBABLUMMCA MpefcTaBseHHAM (*) O CxOJCTRY 
9TOH TOMA c cepHeH Bukon Semin lOxkHad BukTopua HO WMpOKOM pa3BuTHA 
3TOH CepHH B PIyOMHHbIX YaCTAX MaTepHKa MexKAy SemieH Buxtopuu u Bepe 
rom Kopoaa Teopra V. Bmecte c TeM, NOulyueHHbIe WaHHble alor OCHOBaHKY 
mpeqnoularaTb, urO B CeBepHo yacTH SemiM Buxtopuu (xp. AamupasrelictBa 
cBHTa BHKOH MOXKeT MMeTb JIMWb OrpaHHueHHoe MIOUaqHoe pacnpocrpaHenue 

B wesom mpHOpexuyt0 Nomocy, BKOYUalouly1Io Beper Orca u Beper Kopoag 
Teopra V, ckopee Bcero, culeqyer paccMaTpHBaTb Kak YacTb BocrouHo-AuTapk 
THYeCKON MaTOpMbl, HCIbIraBlleli B HeaBHee (KaliHO3OlicKoe?) BpeMaA Kpy 
Hble MOAHATHA WM OMycKaHHA PibIOOBOrO XapakTepa, B pe3y/IbTaTe 4ero OKa3ab 
JIMCb OOHAXKEHHbIMH HE TOKO MaseO30HCKHH OCafOUHbI uexOu, MpeqcTaBue H 
HbId CepHeH Bukou, HO HW YacTH PyHaMeHTa, MMElOMero ABYXbAPYCHOe crpoenu} 
HM MpeACTaBJIeHHOrO COOTBeTCTBCHHO CKJalYaTbIMH TOJIMaMH oKemMOpu 
CKHX KPHCTaJJIMYeCKHX CaHWeB HM THeHCOB HM BepXHelporeposolicKux (Hd 


HM2KHeMaJIeO3OHCKHX) QHJIJIMTOBHAHBIX CJIaHILeB. 
Hay4uHo-nccleqopaTesbCKHi =MHCTHTYT Tloctynuao 
reojlorHH ApKTHKH 9 VI1958 
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PEOJOTH A 


A. M. JIYPbE 


CBASb TOBbBILEHHbIX KOHILEHTPAWMM CBUHILA A MAPLPAHILA 
C UMKJIMUHOCTbIO OCAXKOHAKOIMJIEHHA B OTJIOWKEHHAX 
AEBOHA fOro-3ANAXHOHW 4YACTH UATKAJIBCKOLO XPEBTA 
(MEXQKAYPEUbDA TABA—KACCAH) 
(ITpedcmasaeno axademuxom H. M. Cmpaxoeoim 18 VI 1958) 


OrjloxKeHHA CpeqHero H BepXHero JeBOHa Mexypeupa Tapa—Kaccan aBas- 
OTCA OOpasOBaHHAMM KpaeBolt uacru PeprancKoro mops. KoneOareibuble JBH- 
KEHH A 3eMHOI KOPbI B J@HHOM paHOHe MpHBOAMIM K pe3KHM HM YaCTbIM CMeHaM 
yYCNOBUH W PeXKMMOB OCaXKOHAKOMNJIeHHA, KOTOPbIe IpOABUIMCb B Bue Makpo- 
oHTMOB. Beero ycraHoBeHO HasIMuMe YeTbIPex Makpopurmos. J[Ba u3 HX 
KapakTepusytorca (bayHoH »MBeTCKOrO BeKa H Ba — cbpancKol. Kaxyprli u3 
OHTMOB HavHHaeTcA KapOOHaTHbIMM NMOpPOaMV, BOSHHKUIMMH BCJIeCTBHe TpaHc- 
“peccHH Mops. Sarem culeqyer 9m0Xa cTaOuM3alMH MOpCKOrO pexkuMa, Ipo- 
ABUBIWUAACH B HaKOMJICHHH MecTpOH MHTOMOPMYeCKH HeBHIepxKaHHOH TOMY 
repPpHreHHO-KapOOHaTHBIX MOpPOR, HHOTa Cc THNCaMM, H 3akKaHYMBaeTCA MaKpo- 
DHTM OOpasOBaHHeM KPpaCHOMBeTHBIX NeCYaHHKOB MpHOpexHOH paBHHHbI. Kap- 
JoHAaTHble Nopoyp |-ro puTMa 3aJleraloT Ha KOHTJIOMepaTax, ABJIAIOULUXCA KOH- 
[HHEHTAJIbHbIMH OTJIOXKCHHAMH 3OHbI MOHOMKUH. 

HecmMoTpaA Ha CXOfHOe TPeX4ICHHOe eeHHe KaxXKJOTO U3 MaKPOPHTMOB, 
MexK]tyY HHMH HMEIOTCA CYULeCTBeHHbIe pasiuuNA. OruMuuTeibHOH uepron |-ro 
4 2-TO MaK pOpHTMOB OT 3-FO Hf 4-FO ABJIACTCA WH POKOe pasBHTHe CeJMMeHTALHOH- 
HbIX J[OJIOMHTOB M MOUTH MOJIHOe OTCYTCTBHE H3BECTHAKOB, YTO ABIAeTCH CeT- 
STBHEM M@JIKOBOAHOCTH M 3aMKHYTOCTH %KHBeTcKoro Mops. TlocmeqHee Mowo- 
KeHHe TOATBep*KMaercA TakxKe JlaHHbIMHM MaleoreorpaduyecKux MocTpoeHuu. 
Tax, A. C. Agemyurom (1955 r.), HaumHad c %KHBeTCKOTO BeKa, YCTaHaBJIH- 
3aeTcs HasMune cilovkHOTO KaccaHo-KypaMuHckoro MOXHsATHA, IIpOABMBIUerOCs 
3 BHJe C€pHH OCTPOBOB, KOTOPble, MO-BHAHMOMY, HW MOCJYyxKHWIM MpHYHHOH Ha- 
JYWIeHHOTO BOMOOOMeHa C pacMOJIOXeHHbIM Ha tore MeprancKuM Mopem. Hanpo- 
"HB, KapOouaTHble Noposbl 3-ro u 4-rO MaKPOPHTMOB XapaKTepH3YIOTCH U3BecT- 
<OBbIM COCTABOM H HOPMaJIbHbIM OMOMeHO3OM, YKa3bIBaIOlIiM Ha CBOOOHYIO 
~BA3b C MOPCKHM OacceliHom. Tpaucrpeccuu 3-ro Hu 4-ro MakKpOpHTMOB OBIIN 
Jomee MOWHbIMH HM MpOABUHYJIMCb 3HaUHTeIbHO Jaiblie Ha ceBep. Ilo aHHbIM 
J]. U. TypOnua (1955 r.), B mpuoceBoH uacru UarKapcKoro xpeOra (paHcKue 
ITIORKEHHA 3aleraloT HeMOCpeACTBeHHO Ha pa3MbITOH NOBepxXHOcTH scpPy3sHBOB 
iMxKHerO — cpekHero jeBoHa. 

Jina BbIACHeHHA XapakTepa pacipedeseHHA XHMMYCCKHX 2JICMeHTOB B OIIH- 
S@HHbIX BbILe OTJOXRKEHHAX CpeMHero H BepXHero AeBOHA Obl B3AT PAX paspe- 
308. IIpu BplOope paspe30B Mbl PYKOBOACTBOBAaJIHCb 2KeaHHeM HCKJIOUMTb 
XUMUUeCKHE 3JICMEHTHI, KOTOPble MOIIH ObITb BHECeHbI B MOPObI B pesyJIbTaTe 
TOCTMarMaTHYeCKHX MpolleccoB. C sToli WembIo paspesbl OpasHCb 10 BOSMO2KHOC- 
rH JlaJIbIe OT H3BECTHBIX pyAOUpomBseHUl HM TeKTOHHYeCKHX pasmomoB. LIry¢- 
HbIe MIpOObl MOABepricb CMEKTPOCKONHYeCKOMY H3YYCHHIO IOJIYKOJIMYCCTBCH- 
HbIM MeTOLOM OX pykoBogcTBom JI. H. Muyquuenko. 

B pesyibrare MpOBeXeHHBIX MCCsIeOBaHHH ObWIO YCTaHOBMeHO HaJIHuHe 
IBYX TOPM3OHTOB KapOoHaTHbIX MOpOA C BbICOKHMH K/apKaMH KOHIeCHTpaluy 
CBHHIa WM MapraHlla. 
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Coep2kaHne CBHHIa, MOJYYeHHOe CMeKTPOCKOMMYECKH, KOHTPOJIMPOBaJlOCb> 
XHMHUCCKHMH aHaviu3aMu, IIpOBeeHHbIMH JHTH3OHOBLIM Merowom A. V1. Iloxpos-; 
cKoli. KomwuecTBo MapraHlla COMOCTaBIAOCb C OObIYHbIMH KOJOPHMeTPHYeCKH-" 
MM aHasu3amMu. PesyuibTaTbl COMOcTaBseHHH MOKa3saJIM XOPOLly!O CXOJHMOCTD) 
WM MOLTBeEpAWIM BO3MOXKHOCTh UCMOMb3OBAHMA CICKTPAaJIbHbIX aHAIH3OB JWIA OT- 
HOCHTe@IbHOH OWeCHKH COjlepxKaHHi YKa3aHHbIX 3JICMEHTOB. 

Coflep2kaHve CBHHIa B aHOMAJIbHbIX TOPH30HTaX HU3KOe — COTHIe, PerxKe 
mepBble AecATble ONM MpOWeHTOB. OWHAakO Ha (OHEe OCTaJIbHBIX NOpO, re CBU- 
Hell IIpHCyTCTBYeT B MepBbIX THICAYHbIX JOMAX MPOWeHTOB WJIH BOBCe HE yJlaB-- 
JIMBaeTCA CNeKTPOCKOMHYECKH, OHH BbIeAIoTCH RocrarouHO yerko. Maprauell 
mpucyTcrByer B KomMyectBe or 0,4 Jo 1%, B OcTaJIbHbIX MOpofax ero coepxa- 
He CHH2KAeTCA JO NepPBbIX ECATHIX LONE MPOWeHTa MH B OOVIbIUMHCTBE CJlyyaeB 
COCTaBIIAeT COTbIe JOH MpOWeHTOB. 

XapakTepHoO, YTO MHOFOYNCIeHHbIe CBHHLOBbIe PYAOMpOABMeHHA palioua,, 
IIpecTaBJICHHble PpacCeAHHOH BKpallJICHHOCTbIO H Me@JIKHMH IpoceukaMH TaJie- 
HHTa, MpHYpOuMBaloTCA K TOPH30HTAM C MOBbILIeCHHbIM COepxKaHHeM CBHHILa 
WM MaprauHila. 

3a MpeseraMu pyOnpoABeHHi, re CBHHeIL IpHCyTCTByeT B COTbIX JOAX 
NpOWeHTOB, H3yYYeHHe OTebHbIX LWITy(pOB MeTOLOM TOYeYHOrO oOMmpoOoBaHHs) 
NOKasaJlO paBHOMepHoe pacipeseneHve cBuHia. B nomMpoBaHHblx wyndpax,. 
B3ATbIX U3 9THX Ke YYACTKOB, He YCTaHOBJIeHO KaKHX-JIHOO CBHHILOBbIX MHHe-; 
pasloB. ITO Jaer HEKOTOPbIe OCHOBaHUA MpeMMONORUTb, YTO CBHHEL B HeOOJIb- 
IUHX KOJIMYECTBAX HIM H3OMOp(HO 3aMellaeT Kalb B KapOOHaTax, WH XK 
HaXOJHTCA B COPOHPOBaHHOM COCTOAHHH B IvIMHUCTbIX IpHMecAX, KOTOpPble paB- 
HOMepHO HacbillaioT nopoxy. Bo3smoxHO, 4TO Nocwekyouyue UCCIeOBaHHA 
NO3BOIAT YCTAHOBHTb (OPMY HaXOKJe€HHA MaJIbIX KOJIMYECTB CBHHIMa. 

TOpH30HTbI C MOBBILICHHBIM COep2xkaHHeM CBHHIWa HM MapraHlla MpHypOueHb 
K II€pBbIM JBYM MaKPOPHTMaM XKMBETCKOFO Beka, T. €. HX OOpaso0BaHHe MpoTe- 
KaJlO B YCJIOBHAX NOJY3aMKHYTOrO OacceHHa C MOBBILWeHHOM COJICHOCTbIO. 

B KaxKJOM H3 PHTMOB OTMeYeHHbIe TOPH3OHTHI 3asleratoT HeMOcpeCTBeHHO 
Ha KPaCHOIUBeTHbIX KOHTHHCHTAIbHbIX OTJOKeHHAX. TakuM OOpa3s0M, MO2KHO 
IIP€MNOORUTb, YTO NOCMe WIHTeIbHOFO pa3spyWieHHA NOpo B YCOBHAX apHl- 
HOH S3OHbI HacTymaer OblcTpad TpaHcrpeccua — BO3HHKaeT Me/IKOe CHJIbHO 
porpeBaeMoe MOJy3aMKHyTOe MOpe, H3800HJYyIOUee OCTPOBaMH. CaKa OJIO-} 
MHUTa B TaKUX YCJIOBHAX CONPOBO*Kaslacb MOBbILMeHHbIMH COepxKaHHAMH Map} 
raHlla W CopOlweH HOHOB CBHHIa, HaXOLAMMXCA B MOpCKOl Boe. Bexope 3anac? 
OTMeYCHHBIX 3JIEMCHTOB, MOMaBIUHX B MOpCKOHM OacceliH BCeACTBHe TpaHcrpec:; 
CHM, HCCAK MW OCaKOHaKOMVJIeHHe y2Ke HE MOTJIO CONPOBOKAaTbCA MOBbILEHHbIME | 
KOHI€HTpallWAMH CBHHWa HM Maprauita. | 

IIpu mocneqyrouyvx mpoleccax Wuarenesa Oonbuiad uacTb CBHHIWAa np HEA 
cyIbpuyHy!o PopMy, HW TOMbKO HEOObWIaA YacTb OCTaaCb B pPaClblWiCHHOM CO- 
CTOAHHH, PaBHOMepHO Hacbiiilad Moposy. 

B octaJbHbix JByX MaKPOpHTMaX Ha KOHTHHEHTAJIbHbIX OTJIOKCHHAX HE 


3aJI€CralOT TOPH3OHTHI C MOBBILICHHbIM coflep2kaHHeM CBHHIa, H STO BHOJHE a | 


1 


HATHO, CCIM y¥eCTb, YTO B PpaHcKul BeK MOpe, XapakTepu3ytollee 9MOXY TpaHc- 
TpeccHH, OblIO OTKPBITHIM HM 3JeCb B3aMeH JOJOMUTOB OOpasOBbIBaHCb M3Be- 
CTHAKH C HOPMAJIbHBIM OnolleHo30M. B Takux yCOBHAX MOXKHO O%KULaTb He! 


KOHICHTpallMH, a PaCCeHHHA SJIEMeHTOB, MOCTYNMBINMX B MOpCKOH OaccelH. 
OmHakO Ha OTJeJIbHbIX H30JIMPOBaHHbIX YUaCTKAaX, M0-BH]MMOMY, B HeGOOJIbIUUX 
SallayMHax Ha, BCe Ke BOZHHKAJIM MpPOCIOH AOJIOMHTOB C MOBbILIeCHHbIM COep- 
#KaHHeM CBHHIa WH MapraHija. Ilofo6noro poya mpocaoli OOMUTOB BCTpeueH 
B BepXOBbAX p. Cymcap, re OH OOpasyer TpeTHH MO cueTy TOPH30HT. C NOBBI- 
WCHHBIMH KJlapKaMH KOHWeHTpallMw CBHHWa M MapraHila. 

Mak, coBoKymHOCTb (bakTOPOB: pasBUTHe Ha OonbWOH NoMa, Ipuy po- 
YCHHOCTb K OMNpeleJIeCHHbIM CTpaTHrpadwyecKHM TOPH3OHTaM, 3AHHMAIOIINM 
YeTKOe, BINOJIHE MOHATHOe MOOKeHHE B MaKPOpHTMe, XapakTep paciipejlee- 
HUA B MOpoye, OTCYTCTBHe CBA3H C TEKTOHHUKOH — Mo3BOuIAeT IIpHHATH K 3aKkJ110- 
YCHHIO O BOS3MOXKHOCTH MePpBHYHOFO OCaOUHOTO HaKOMJICHHA CBHHILa B OTMeUCH- 
146 


IX TOpuH30HTax. CyelaHHoe 3akO4eHHe No_TBepxKaerca anHbiMu A. VY. 
yrapuHosa u C. HM. 3nikosza (°). Bospacr canna onoro u3 pylonposBleHHli 
lunOynakcaH) ompeeseH Kak JeBOHCKMM, 4YTO COrmacyerca c reomoruyueckH- 
i JAHHBIMH, TaK KaK TlaBHbIM MCTOYHHKOM CBHHIa MOF ObITb MOPOsbl, BO3- 
IKIUMe 3a CUeT PasPYUIeEHHA TOMLIN sPy3HBOB cpeHeroO-——HMXKHETO JeBOHA. 


UuctntytT reoworuu pyQHbIX MecTopoxk Jenni, 
nlerporpadun, MHHepasiorHu WM reoxuMHH Tlocrynuso 
Akajlemuu Hayk CCCP 9 VI 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


17.B.Haauskun, Yuenneo canuax,1, 2,34. AHCCCP, 1955. 2% H.M.CTpa- 
o 8, M3s. AH CCCP, cep. reon., Ne 5 (1953). ® H. M.Ctpaxos, Tp. Jeon. uxctr. AH 
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PEOJIOLH! 
C. B. MOCKAJIEBA 


O TEHE3HCE HEKOTOPbIX THNEPBASHTOB YPAJIA 
(II pedcmaeneno akademuxom JI. C. Kopacunckum 7 II 1958) 


YuJibTPaOCHOBHbIe MOPOAbl, HCKJIOUMTeIbHO UWIMpOKO pacnpocTpaHeHHb: 
Ha Ypasle, CularaloT B HEM HeCKOJIbKO OOOCOOJICHHbIX MCPHAMOHAJIbHO BbITAHY 
TbIx moscosB. Ilo nerporpaduyeckKHM OCOOeCHHOCTAM CpeM HUX BbIeJIAIOTCA ae 
Tuna: YHUT- raplOyprurossin, pacnpocTpaHeHHbI HanOovJlee WIMpoKO, w YHH? 
J\MaNaruTOBbIH, BCTPeUaIOULHHCA TOJIbKO B OJHOM, TJIaBHOM, TOsICce. | 

[unepOa3utTbr mepBoro Tuma ClaraloT Tak Ha3bIBaeMble OPHOJIMTOBbIe NOACS 
B KOTOPbIl€ BXOLAT KaK KPYMHble MaCCHBbI, TAK HM MeJIKHe Tela «MaJIbIX HHTPY 
3H», CJIOXKCHHBIE UCKJIOUHTEJIbHO YJIbTPAOCHOBHbIMM NOpOfaMu C peAKHM H H 
3HAYHTEJIbHBIM NpucyTcTBuem radopo. [lopoyb sToro THMa NPHHATO CUHTAaT IPG 
M3BOJHBIMM mepHyoTuToBoro cmon. TumepOa3uTbI BTOporo TuNMa 3aserarioT cpew 
MIpeBOCXOAAUIHX HX 10 pasMepy Macc raOOpo, K KOTOPbIM OOHAPYy2XKUBAIOT MOCT 
MeHHbIe mepexogp. BeseqcTBue sToro Jo mocleqHero BpeMeHH HaMnOOJIbIT 
IIpH3HaHHe UMewa rumoTe3sa OO OOPa3s0BaHHH UX B pesysIbTaTe Audpepenwuany 
raOOpoBoH MarMbIl, MpHyemM (OpMupoBaHHe UX MbBICJIMNOCb B TaKOH mocJepe 
BaTeIbHOCTH: JLYHHT — MMpOKceHHT —TraOOpo. OTH mpecTaBJeHHA B TocIe 
HHe TOMbI OKa3aINCb 3HAYMTEIbHO MOKOJICOJICHHBIMH MHOFOUHCJICHHbIMH paGr 
TaMH, MpoOBeseHHbIMH Ha Ypase (*) H B ApyrHx pahonax CopercKoro Cotos 
HW 3a ero npeyenamu (°,1). 

HenocpeycTBeHHoe u3yyeHHe OOOHX THNOB runepOa3suTOB, MpOBOAMBIUIeeC 
HaMH B TeyeHHe. pasa eT, LaeT OCHOBaAHHe JIA HEKOTOPHIX BbIBOJOB 00 HX re 
HesHce. 

B ra0OpoBbix KOMMIekcax TunepOasuTh! OOpasyioT Tela pasmMepom JO ecw 
KOB KBapaTHbIX KHOMeTpoB. B WeHTpe OOJIbIUIeH YaCTH Te PaCHOJOX*KeHbI Ay 
HUTLI H MePpHAOTHThI, OKPy2XeCHHbIe MMPOKCeCHHTaMN, KOTOPbIe KOHTAKTUP YH 
c rad6po. Hau6ombmree pacnpoctpaHeHue MMeIOT MApOKCeHHTHI. | 

TlepuyoruTsl OTMMYAIOTCA OT MMPOKCeCHHTOB TOJIbKO OOJIbINMM comep2kanne: 
omMBMHa. OH OOpasylor MesKHE Te/la C MOCTeMeHHbIMH, pakTHYeCKM HeycT: 
HOBHMBIMH rpaHHiaMu. JLyHUTbI 3asleraioT CpeM MMPOKCeHNTOB H TWepHAOTHT 
B BUC KI, PHeE3, C MHOOUKCJICHHbIMM BeETBHCTHIMH amocdu3amu, pexke B BU 
Oolee KPYNHBIX JIMH3OBMAHBIX Tel. B OHOM H3 W3Y4aBLIMXCA MACCHBOB OH 
ClaraioT IWeMeHT JLYHHTO-MMpOKCeHuTOBOH Opekunn (°). Tlopomp, BMeuarouy 
JLYHHT, O1M3 KOHTAKTOB C HHM COjlepxKaT OONbINee KOJIMUECTBO OJIMBUHA, Ye 
BaH OT Hero. | 

TIpu uccmeqoBaHHuAX MO MHKPOCKONOM yCTaHaBAMBaeTCA, YTO BCe pasHO- 
BHHOCTH THnepOasHTOB U3 TaOOpOBbIX KOMIWICKCOB CBA8AHbI MEXKAY co6oli cé 
MBIMH TECHBIMH MepexoOaMH. OTa CBA3b BbIPAKaeTCA B MOABJICHHH HW MOCTeMNer 
HOM YBeJIHUCHHH KOJIMUCCTBA OJIMBHHA B MHMPOKCeHHTaX, BCeCTBHe 4ero Ge: 
OJMBUHOBBI€ MMPOKC€HUTbI CMCHAIOTCH OJIMBHHOBbIMH MHMPOKCeHHTAaMH, Tepk 
QOTHTaMH VW AyHNTaMH. 

IIpunumasocb, 4YTO COCTaB aBHbIX MOpOooOpasyioulux MMHepaOB Out 
BHHa HM MOHOKJIMHHOFO IIMpOKCeHa B pa3JIMYHBIX rpynnax rumepOa3suToR OMHE 
KOB, IIPHUCM OJIMBHH OTBeYaeT (popcTepnTy, a MHpoKceH — AuoncuAy. Onnak 
TOYHbIMH HCCJIeROBAHHAMH HAM YJ\aJlOCb yCTaHOBUTb, YTO H3MeHeHHe KOUIHUE 
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BeHHbIX MUHEPaJOrHyeCKHX COOTHOMEHHH BO3HUKAaIOULMX pa3sHOBHAHOCTEeli 
ak iia Ee, M W3MCHeHHeEM COCTaBa CJlaralollHx UX MuHe- 
‘Bue 9TOFO OJIMBHH ce eee oe ae o iecue Mesh olptoneay 
) O cosepxKaHHeM, mpex- 
‘ABICHHBIM THAaJIOCHCPpUTOM M IKEe3HCTbIM XPH3OJMTOM, 110 Mepe BO3pacra- 
iA CBOCTO KOJIMYCCTBa MOCTeEMeHHO CMeHAeTCA Oolee MAaPHe3MaJIbHbIMH pa3Ho- 
‘AMM — MaPHe3HaJIbHbIM XPH30JIMTOM B OoraTbIX OJIMBMHOM MHpOKCeHuTax 
N€pUAOTUTAX, CMCHAIONIMMCA 3aTeM *KENe3MCTHIM (pOpcTepuTOM HM 4UCTEIM cbop- 
€pHTOM B WyHuTax. TouHo Tak 2Ke MOHOKJHHHBIM MMpOKCeH, mpeqcTaBseHubiti 
€JI€3HCTbIM CaJIHTOM, OJIM3KUM TrefeHOepruty B 6e30JIMBHHOBLIX MHPOKCeHUTAaX, 
ICTEMCHHO, NO Mepe epexofa Oe30/IMBHHOBOTO MHPOKCeHHTAa B OJIMBHHOBBII 
3aT€M B TlepHAOTHT, yCTyMmaeT MeCTO BCe OOsIee MarHe3HaJIbHbIM Pa3HOBUHO- 
‘AM, MIPHOMKaloujuMCA B HTOre K YNCTOMy AMONCHAy. OHoBpemMeHHO u3Me- 
ACETCA COCTAB AKILCCCOPHbIX MHHepasIOB TuMepOasHTOB, MpeACTaBJICHHBIX B TH- 
DKCCHHTAX THTAHO-MarHeTHTOM, alaTHTOM HM IIMHHeJbIO, B MepHAOTHTAaX Mar- 
eTHTOM M PeIKMM XPOMHTOM, a B JYHHTaX XPpOMHTOM M MarHeTHTOM. XuMu- 
CKHe HCCeEOBaHHA TakOrO pxAJla NOpOX CBUAETEbCTBYIOT O TOM, UTO CMeHAa 
SSOJIMBHHOBbIX IMPOKCCHHTOB OJIMBMHOBbIMH, a 3aTeM TepHAOTUTAaMH U Jy- 
ATaMU MpoTeKaeT MIpH yYMeHbINeHHH B MOpose KouHuecTB Si, Al, Ca u yBeanu- 
Hun Mg. 

VH3menenuA xuMMueCKOrO H MHMHepaslorMuecKoro cocTaBa MOpo compoBox- 
OTCA MX CTPYKTYPHBIMM TpeoOpasoBaHHaAmu. Be30qHBHHOBbIM MHpOKCeHHT 
ApakTepus yercA PaBHOMePHOH CpeHe3epHHCTOH CpaBHHTeIbHO rHnHAMOMOph- 
MM CTPYKTYPOH; NOABJIeHHe HE3HAYHTeEbHOFO KOJIMYeECTBA OJIMBHHA ee He H3- 
eHAeT. OJIMBHH MMeeT HHTeprpaHyJIAPHbIM XapakTep pa3BuTHA, a topma Hu 
A3MepbI eFO 3epeH OMpeeAIOTCA MHTeEPCTHUMAMH Oosee uM MeHee HMO- 
opdHoro mupoKkcena (puc. 1). [locrenenHoe yBemuyeHHe KOJIMYeCTBA OJIMBUHA, 
DH KOTOPOM 93THM MHHepaJiOM 3alOJIHAIOTCA BCe HHTePCTHILHH, UIPHBOAUHT kK OO6- 
AZOBaHHIO HeEPABHOMePHOZepHUCTOH MH CBOeEOOPasHOH COTOBOH CTPYKTYpbI, 
KOTOPOH AUCHKH CJIOXKeHbI Oosee KPYMHbIMH, OOLMMHO CIerKa OKPYIJICHHbIMU 
PHAMH MHPOKCeHa, a CTCEHKH TaKUX AUeeK — OJIMBHHOM (puc. 2). Ilo Mepe ysBe- 
{4CHHA KOJMYCCTBA OJIMBHHA MW COOTBETCTBYION[ErO YMeHbIIeCHHA COepxKaHuA 
{POKCeHa BO3PAaCTAaIOT Pa3sMeP H CTEMeHb HIMOMOPHu3Ma 3epeH OJIMBUHA, TOra 
1K pasMep 3epeH TMpoKceHa yMeHbiaeTca. []ocreneHHoO STO MpHBOMT K B3a- 
fHOMY BbIPABHHBaHHIO PaSMepoOB HU (POpMb! 3epeH OJIMBUHA HM MMpOKCeHa, BCe]- 
BHe UeTO NeEPUAOTUTHI,cosepxamue 50% ONHBUHA, CTAHOBATCA NMOPOaMH MOUTH 
IBHOMEPHO3epHUCTHIMH. OjHakO pu AaJIbHeliMeM YBeIMYeHHH KOJIMUeCTBAa 
[MBHHa 3€pHa e€fO CTaHOBATCA MOCTeMeHHO BCe Ooee KPYMHbIMH H HLMOMOph- 
IMU, BCJIEACTBHE YerO MepHAOTUTH! C MpeoOMaLaoluMM COeprxaHHeM OJIMBUHA 
IBIUHO OONee KPYMHOSEPHUCTHI, YEM MePHAOTHTHI, COMepxKaMe OobUee KOMH- 
cTBo mupoKkcena. Hakouell, LYHUTHI OONAaaoT NOYTH UeasIbHOM PaBHOMepHO- 
pHucToi u uaMomopdHo-3sepHucToH crpyKTypol. Takum oOpasom, mpocry- 
(eT SAKOHOMePHOCTh — YBeJIMYeHHe KOJIMYCCTBA MHHEePasIbHOro KOMMOHEHTA 
I3bIBaeT COBCPUICHCTBOBaHHe CTelneHH ero HAMOMOpdu3Ma. 
|B nupoxcenutax WM MepHOTHTAaX OJIMBUH pacnOslaraeTcA He TOJIbKO B HH- 
PCTHUMAX, HO MH BHYTpH 3epeH mMpoKcena. Ero BKJIOYeHHA MOUTH BCera 
{e1OT OKPYFJY1O KalVIeBHHY!IO WIM CerkKa JIMH3OBUHyIO (OpMy HM PasHoO- 
pasupi pasmep. Kak mpaBuio, BCe BKJIOUCHHA pacmosaratorcA BOJb MHO- 
YHCJICHHBIX TPel{MHOK BHYTPH KPHCTaJVJIOB WMpOKCeHa, KOTOPble TOHKOH nay- 
HOI U COeCIMHAIOT UX MexKLy coOo (puc. 2 u 3). Upesspraino xapakTepHor 
PMO PASBUTHA OMMBHHA ABJAIOTCA erO 2KUNOOOPAasHble BHEAPeCHUA BHYTPb 
(POKCeHa 10 TPeULMHKaM CMaMHOCTH, M WUIKM erO BCeX PasMepoB, CeKYIINe 
K OTJe@IbHbIe 3epHa MMpOKcena, Tak M BCIO NOpoOy B Wesiom (puc. 4). 
| Xapaxtep pasBuTHA ONMBHHA, HaOsmIOAaeMbIit NO MHKPOCKONIOM, MpOTHBO- 
WHT OOLNLCMPHHATHIM MpeACTaBJICHHAM O MOPAAKe KPHCTaJIM3aMu MUHECPaJOB 
[aHHom Tune nopogx. Hamuune Ke MHOPOUHCJICHHBIX OJIMBUHOBbIX Mera-, MaKPO- 
MUKPOCKONMYCCKUX KM M XKMIOK 3aCTaBJIAeT MOaraTb, YTO raBHAaA Macca 


PHAOTHTOB Y JY HUTOB ONUHCbIBAeCMbIX KOMIIJICKCOB OOpas0BaJlacb MO3 xe NHMpo- 
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KCeHHTOB B Mpollecce mocTeneHHOrO OOoralleHHA UX OJIMBMHOM, T. €. HX OJIMB: 
HugaluH. MexaHv3M W3MeHeHHA THpOKCeHHTOB M ONMCaHHbI BbILe Cmoc¢ 
NOABJICHHA HW pa3sBATHA B HHX OJIMBHHA IPH MOCTeMeCHHOM HCYCSHOBEHHH MHP) 
KCeHa 3aCTaBJIAeT NONaraTb, YUTO MPHBHOCHMOe BeLeCTBO —MpWYHHa KPHCTa. 
JIM3allHH OJMBHHa — HCMOb30BaIO0 MPH CBOeM IIPOHHKHOBeHHH B NOposly Hl 
TEPCTHUMH 3epeH TOHYAMUIMe Tpel|MHKH B KPHCTaJlJax MMpOKCeHa H, M0-BI 
JMMOMY, pyre, ee MeHee JOCTYMHbIe iA MpOsBu2xKeHUA NyTH. Ho TaKoH xi 
pakTep OJIMBHHH3ALMM MMpOKCeHHTOB, MpOHCXoAAmeh OarowapsA BOsLeHCTBHI 
BbICOKO MOJ[BHXKHbIX 9MaHallHii, He CBOMCTBeHeH OObIMHOMY MarMaTH¥eCKOM 
3AMCLICHHIO; XapakTep X%Ke PasBHTHA OJIMBHHAa MPOTHBOPeyHT YCTAHOBMBILMMG 
MpeACTaBJICHHAM O KPHCTaJIM3alHH MHHepasiOB H3 MarMaTHYeCKOrO PaciiaBs 

Kak onruyeckne, Tak WH XHMMYCCKHE HCCJIeEAOBaHHA CBHJCTeJIbCTBYIOT O MIC 
CTEM€HHOH 3aMeHe OJHHX KOMMOHEHTOB MOposH Apyrumu. KouMyecTBeHHble XE 
MMUeCKHe H3MCHEHHA MOPO, NpOABJAIoNMeCA B BbIHOCe Si, Al u Ca u NpuBHOC 
Mg, BuleKyT 3a coOoH riyOoKHe KayeCTBeHHbIe NpeBpallleHHA, MPHBOAALIH 
B pe3yJIbTaTe K 3aMe€HE MHPOKCeHHTOB Yepes NepHAOTHTHI AYHHTaMH. 

COBOKYNHOCTb H3JIO%KeCHHbIX JAHHbIX HMCKJOUaeT BOSMOMKHOCTh NpeAnose 
2KCHHA PeHe3HCa KOHEYHDIX WICHOB YJIbTPaOCHOBHbIX NOPpOA B H3YYCHHbIX HaM 
ra66po — nepHOTHTOBbIX KOMIMIeKCaX MYyTeM KPHCTa/IM3allMH MX M3 MarM) 
HW 3aCTaBJIAeT BbICKa3aTb MpeAMOMOReHHE O TOM, YTO MpOWecc OJMBUHH3ALL 
MMPOKCeCHHTOB, C/IOXKCHHbIX MOHOKJIMHHBIM IIMPOKCeHOM, ABJIACTCH Pe3yJIbTATOL 
HX MeTaCOMaTHY¥eCKOH NepepaOorKH, H, CJIeAOBaTeJIbHO, AYHUTbI H MepHAOTHT 
ONMCbIBaeMOrO THMa OTHOCATCA K OOPa30BaHHAM MeTaCOMaTHUECKUM. | 

[unep6a3uTb = AYHUT-raplOypruToBbIX KOMMJICKCOB CJlaralor TaK Hast 
BaeMble O*HOJIMTOBLIE Mosca. B cTpOeHHM OTJeJIbHBIX MACCHBOB 9THX TOAC 
mpoctynaer Ooulee WIM MeHee BbIPAxKCHHAA 3AKOHOMEPHOCTb: WeHTpaJIbHble # 
yaCcTH CJIOXKeHbI AYHHTaMH, MOCTeMeHHO K NepHdepHu CMeHAIONIMMHCA MOceLd 
BaTeJIbHO CaKCOHHTaMH, FraplOypruTaMW UH, HaKOHell, H€3HAUHTeIbHbIMH Mad 
caMH JleptomuToB. B runepOa3vTOBbIxX MacCHBax xp.CaaTHuM Ha CeBepHom Ypai 
u MaccuBa Kpaxu Ha lOxkHOM Ypaue HaMM OblIM BCTPeYeHb! JLYHUTOBbIC KU 
cekyuiHe mepngoruThl. [logo6upre Ke ABJICHHA B JPyrHX aHaJIOTMYHbIX Maccd 
Bax ObIIH ONHCaHbI pAOM uccseqoBaTenen (°, °*). 

IIpu nerporpadpuyeckux uccieqOBaHHAX MOPOA AyHUT-rapiuOypruToBblx KON 
MVJIEKCOB yJlasiOCb YCTaHOBHTb Culeqyroulee. 

Bce pa3HOBHAHOCTH runepOa3vTOB OObIYHO TeCHO CBA3aHbl MexKAy cob 
CepneH MOCTeNeHHbIX MepexoJoB. OTOT Mepexo OCYULeECTBIAeTCA B BUE BOSPA 
CTalOWerO COMep2xKaHHA OJIMBUHA MO HalpaBJIeHHIO OT raplOypruToB kK YyHUTaM 
COBNMAaaroulHM C MOBbILCHHeEM MarHe3HaJIbHOCTH MOpOJbI. 

Vi3meneHwe MHHepaorMyueckoro cocTaBa MepHAOTHTOB compoBoxaere 
CTPYKTYPHbIMM MpeoOpasoBaHHAMH, B OOMLHX 4YePTaX COOTBETCTBYIONIHMH OM 
CaHHbIM BbIWe. OfHaKO 3feCb Ooubulee 3HAUeHHe, YeM B radOponepHAOTUTOB 
KOMII€KCe, OMMCAHHOM BbIlUe, IpHOOperaioT WpOpacTaHHA OJMBUHA BHYTPH IM 
poxcena. B ofHOM 3epHe pomMOnYeCKOrO MMPOKCeHa OJIMBUHOBBIC BKJIIOUeH 
OOpasyIoT OOBIMHO HECKOJbKO «poeB», B Mpefemax KaxKOFO W3 KOTOPbIX B 
BKJIOUCHHA OJMHAKOBO OPHCHTMPOBaHbl HM MMeIOT PaBHYylO CHJy ABynpeso 
JI€GHHA, a MO OTHOWCHHIO K 3epHaM Apyroro pox OOHapyKHBalOT HHYIO ONT 
yeCKYIO OPHEHTHPOBKY. OueHb waCTO TaKHe BKJIOUCHHA paCMOJIOXKeHbI Ha H 
MOCPeCACTBEHHOM MPOJOJDOKEHHH 3epeH OJIMBHHA, BHEAPAIOUIMXCA B MMPOKCel 
H€pe€AKO M0 JIMHHH CBOEFO pacnOsIOKeHHA OHH NepeMexatoTca C Gomee KPYNHBI 
OKPYIVJIbIMH 3€PHaMH OJIMBUHA. 

Feonormueckue um merporpadwyeckue ocoGenHocTu rumep6a3HToB yuu 
raplOypruToBoro psa B H3YYeHHbIX KOMMVIe€KCaX KPaTKO MO2KHO pesiomMup 
BaTb CJIEXYIOUIMM OO6pa3om: 

1. Hanwune AYHHTOBLIX XKHJI B NepHOTHTAX, OMBUHOBBIX KH BHe]peH 
OTHCJIbHBIX 3€PCH OJMBMHA BHYTPb MMpOKCeHa MPH OTCYTCTBHM OOpaTHBIX B3 
HMOOTHOIICHHH CBUJCTeIbCTBYeT O OOsee NO3LHEM OOpas0BaHUN AyHHTOR, cpa 
HUTCJIbHO C nepHoTuTamu, Takoe xe mpelcTaBseHHe ene paHee BbICKa3bIB 
A. H. Anemxos (2). 
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Puc. 4 
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Puc. |. Paspurue AyHuTa (cBeTee) BNH- 

pokcenute (TeMHee). B HWKHEH 4acTH 

cpeqH AyHHTa BHJHbI TeHeBbIe MATHA 
IIMpOKCeHHTAa 


Puc. 2. OnuBuHOBbIh mupoKceHHuT. Oun- 
BHH (TEMHOe) Pa3BHBaeTCA B HHTEPCTH- 
IHAX MHpokceHa (cBeTmoe). bes anamu- 
3aTopa. 20 
Puc. 3. OwnMBuHoBbli MHpoKCeHHT. 
BuyTpH MH Ha rpaHAX 3epeH NHpoKceHa 
BHJ\HbI MpopacTaHHA OJIHBMHA (TeMHBIC 
OKpyrable 3epHa). be3 ananu3atopa. 18X 
Puc. 4. UacTtb OHBHHOBOH %KHJIKH B 
mupokceuute. Bes ananu3atopa. 18X 


2. HaOmofenua noka3piBaror, YTO LYHHT B 3THX KOMMMeKCaX BOSHUK He 
HCOKHAHHO, BTOPIHYBUIMCh H3 H€M3BECTHBIX HCTOUHHKOB, HO cibopMupoBavica 
MOCTeENCHHO B Tipolecce OOoraljeHHA MepHAOTUTOB OJIMBHHOM, T. e. HX OJIMBHHU- 
3allun. 

3. Pa3sBurne OMBMHA B epusOTUTe NpOxoOsMIO WH60 B BUTE BO3 PpacTarollyHx 
WHTepPrpaHyJIAPHbIX HOBOOOPasoBaHHH, Mp MOCTeMeHHOM yMCHbUIeHMM KOWIU- 
WeCTBa POMOMYeCKOrO MHMpoKCeHa, MOO B Bue mpopactannii BayTpu 3epeH 
MMPOKCeHa, HAaNOMMHAIOWMX MHIMaTOOACTLI MUKPOKJIMHa B WvlarMoKwa3e, Ha- 
Omloqaemble pH mpomeccax rpanurusayun. Hanuyue neckombKUX cepuit owu- 
BHHOBBIX MpOpacTaHH BHYTPH MMpOKCeHa TOBOPUT O NOCTeNeHHOM H HeOHO- 
BPCMCHHOM H3MCHEHHH MIMpOKCeHa HM (POPMUPOBaHHU OJMBHHA. 

4. CnocoO pa3sBHTHA OMBMHa —KaK MHTeprpany/IApHbI, Tak M B Bue 
MmpOpacTtaHuH BHYTPH 3epeH MHpOKCeHa —CBHJeETeIbCTByeT O BbICOKO MOZ- 
BHXKHOCTH MPOHHKaloulero MH MpeoOpasyromero BeujecTBa, O CMOCOOHOCTH ero 
MPOHHKaTb HE TOJIbKO B MHTePCTHIMH, HO HM BHYTPb KPHCTasOB, UCMOMb3ys, 
T10-BHJMMOMY, MOPbl KPHCTAaJIJIMYeCKOM peleTKH, MOXKeT ObITb, JIMHHMM paspb- 
BoB HT. J{. [Io onbiTHbimM Janu (4, §, 1°), pasmeppr TaKUX MOMOCTel AOcTaTOUHHT, 
yTOObI CIYKUTb MPOBOAAMUMU MYTAMM JIA MUrpaluu *wKuAKocTel u ra30B, HO 
OHH He MOryT ObITh OCTATOUHLIMH JIA MPOHHKHOBCHHA MarMaTHYeCKHX pacrvia- 
BOB. 

CreqoBaTesIbHO, HU B 3TOM CJIy4"ae MBI BbIHYXKCHbI OTKA3aTbCA OT peycras- 
JIGHHA O MPOHCXOXKACHHH AYHATOB H3 OLHOPOAHOrO MarmaTH4eCKOrO pacmsaBa 
M CUHTAaTb, 4YTO OOPas0BaHHe UX B AYHAT-rapuOypruTOBbIX KOMMJIeKCax H3yUeH- 
HbIX HaMH MaCCHBOB OOA3aHO TIpoleccy TOHKMX HM MOCTeMeHHbIX MpeBpalleHuli 
MCXOJHbIX MEPHAOTHTOB, OCYIUECTBAIONIMXCA OlarowapA BO3eHCTBHIO BbICOKO- 
MOMBHKHBIX 9MaHauuH. Takum mpoleccoM aABJIAeTCA Mmpomecc MeTacomaTuye- 
CK. 


Bceco3Hbt Hay4HO-HCCeOBAaTeIbCKHU Tlocrynuso 
reoulOrHyecKHH UHCTHTYT 7 II 1958 
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Tloxnann Akagemuun nayk CCCP 
1958. Tom 123, Ne 1 


rEOIOL HA 


E. H. HEBECCKHH u ®. A. UJEPBAKOB 


V3YYEHME MPOLWECCOB KOHUEHTPAUHH TADKEJIBIX 
MUHEPAJIOB B CBS3H C NOHWCKAMNM TIPHBPEDKHbIX 
MOPCKHX POCCbINEM 


(IIpedcmaeaeno axademuxom JI. H. Mepbaxoeom 13 VI 1958) | 


B mocaeqHee BpeMA 3HaAUHTeJIbHO paClUHpHJlacb cdepa MIPHMCHCHHA B IIpo- 
MBILUJICHHOCTH Ppa3sJIMUHbIX PCAKOSCMCJIBHbIX JJIEMCHTOB. Hexoroppie M3 HHX BxXO- |} 


JAT B COCTAB TaK Ha3bIBA€MbIX TAKEJbIX MHHEpaJIOB (HallpHMep WHPKOHa, Py- | 
Tula, MOHALHTa, WJIbMeHUTA H Jp. C YACJIbHbIM BECOM NopsyKa 4 Ooulee), YacTO 
KOHILCHTPHPYIOWWNXCA B MpHOpexKHbIX MOPCKHX HaHOcax. Kak yka3biBaJlocb 
B JIMTepaType, B Jee NOOblMuM yKa3aHHbIX MHHepaJOB OObIWWaA POJIb MpuHal- 
JI@XKUT MOpcKuM poccbinaM ('). Paq KpynHelHwux MecTOopoxeHHH 9TOrO THIa 
9kcnulyaTupyerca 3a pyOexom (°). OqHako JO HacTOsero BpeMeHH HeT ocTa- 
TOUHO paspaOoTaHHbIX MOMCKOBbIX IIpH3HaKOB Ha IlepCleKTHBHbIC yYaCTKH 0- 
GepexbxA. Cia60o H3yyeHbI HU OOUIMe 3AKOHOMePHOCTH KOHILeHTpallMH WM HaKO!- 
JICHHA TAXKEJILIX MHHepaslOB B NpHOpexKHbIX MOPCKHX Teckax. B CBA3H C 3THM 
B HHcTHTyYTe OxeaHonorun AH CCCP B uHacToslee BpeMA NOCTaBJICHbI COOT- 
BeTCTBYIOUMe paOOTbl, MMeIOWHe WeblO paspaOoTKy YyKa3aHHbIX BOMpPOcoB. 
Hexkoropbie UTOrH STOH paOoTbI U3JaraloTCA HHKe. 

IlepBpim COMM BOMpCCOM, KOTOPbI BOSHHKaeT TIpH NOWCKAaX POCCBINIHbIXx 
MeCTOPOXRKMeHHH Ha KaKOM-sIHOO NOOepexbe, ABJISeTCA BOMpOc O06 OOuLeM Teo- 
JIOTHYECKOM CTPOeCHHH MpuuieratouleHt K Oepery cymM (rpy6o roBops — Hamu- 
ye MOpO, COep2xalluX MOJIeSHbIe KOMMMOHEHTH!). 

Bropbim, H HanOojlee CYWIECTBCHHbIM, ABJIAe€TCA BONpOC CO ycNOBUAX HakON- 
JI€HHA B pHOpexHOH 30HeE KPYMNHbIX Macc MecKka, COfleprKalllero MOesHbIe MH- 
Hepavibl. Kak H3BeCTHO, Me€COK MOKeT MepeMelaTbcA BAONb Oepera B Upeemax 
OeperoBOH 30HbI COBPeMCHHBIX MOpeH HM KOHILCHTPHPyercA B OMmpesleseHHbIXx 
yuacTKax, PaclOlOxKeHHe KOTOPbIX CTPOrO 3aKOHOMepHO HW ONpelemmercaA Xa- 
pakTepoM JMHaMHKH uM MOpdouorMH uccuelyemoro noOepexba (7). B cBasu 
C HepaBHOMepHbIMH H3MeCHCHHAMH YPOBHA MOPA aKKYMYJIATHBHbIe Tela HCIbI- 
TbIBaIOT NepHOAMYeCKHe HapaCTaHHA, PasMbIBbI, CMeLLCHHA B MpocTpaHcTBe u, 
clelyH 3akOHY YHaCwleqOBaHHOrO pa3BUTHA, OCOpasylor px TeHepaunli (°). 
B mpolecce pasBuTHA NOOepexbA OTAeIbHbIe FeHepallMM MOFyT ObITb 3aTOMIeHbI 
HM 3aXOPOHeCHbI MOPCKUMM OCaKaMH, a Apyrve BbIBeJeHbI Ha MOBepXHOCTb U 
MOABeprHyThl MepepaborKke cyOa2pasbHbIMH TpoleccaMu (HalIpHMep 3O/10BbIMH). 
TakuM OOpa30M, yuaCTOK HaKOMJIe€HHA MeCuaHbIX HAHOCOB MOET IIpeCTaBIATb 
coOoH Wey!o OO6NacTbh aKKYMYJIALWHH, MMEIOWLYIO Cs1O%KHOe MOMHMOp(HOe crpoe- 
HHe HM BKJNOUAIOLLYIO B CeOA COBPeMeHHYIO aKKYMYJIATHBHYIO POpMy MH pA 
PeJIMKTOBBIX TeJl (NOJBORHEIX HW HaBOHbIX). Kaxkqoe U3 9THX Tes MOXKET CO- 
Wep2KaTb POccbINW WeHHbIX MHHEpaJiOB. 

TperbuM BoNmpocoM, BOSHHKaIONMM Ip H3yyeHHH MpHOpexHbIX poccpiell, 
ABIACTCA YCTAHOBJICHHE KOHKPeTHBIX YUACTKOB (TviaBHbIM OOpa3oM B Mpekenax 
AKKYMYJIATHBHBIX (OPM), Ha KOTOPbIX BO3MO%KHA KOHILeHTPallUA TH2KEMbIX 
MHHepasioB. YNOMAHYTHIM BbILIe Mpolecc MepemelleHHA TecKka BOMb Sepera 
CONPOBO*KNaeTcA MeXaHHyecKkOH HW MMHepaornyeckoh Judepenunaunei, mpu- 
BOJALLeH MPH ONpeeJIeHHbIX YCJIOBAAX K OOpasoBaHUto poccbineli. Dror mporecc 
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pesBbIvaHHO C/1Or%KeH MH MHOroOOpaseH. On onmpeyensnercs Kak OOLMMH 3aKOHaMu 
udpepeniualun MaTepwasa HaHocoB, Tak u clelWMPuKOH MeCTHBIX yCJIOBUii 
 KOTOPbIX MpOWCxOAuT sta Audepenumauua. Kaxkyomy tuny aKKYMYALSITHB- 
Oro Tella, COOTBETCTBCHHO C pa3sBHTHeM TpaHyslO-MuHepaoruyeckoli Audde- 
eHUMalWH MaTepHadla, OTBeYaeT CBOA CHelMdpuka OOpasOBaHHA TAXKENbIX KOH- 
€HTPaTOB, OMpezeAloulad MpOCTpaHCTBeHHOe pasMelteHue poccwIn. 

KonleHTparbl MOPYT OOpasOBbIBaTbCA MPH OTMOMREeHHH MecKa B lpHOpexkHolt 
onoce H MOCeAyloueh Mepecrpolike, CMeIeHHH UM T. 1. O6paz0BaBLINXxcsa aK- 
YMYJIATHBHEIX (opm. Takum OOpasoM, Js BbIABJCHUA KOHKPeTHbIXx y4acTKOB 
OHIeHTpalH HeOOXOAMM JleTaIbHbI aHasH3 JMHaMUKH, MOp@ouorHuu U BCei 
CTOPHM pa3BHTHA WaHHOH aKKYMYJIATHBHOM (opmbl. 


2 


Puce. 1. Cxema ycloBHit KOHIeCHTpalu TAXKELIX MMHEepaJos B MIpH- 

OpexkHbIX HaHOcax Bepuurospa Mopa. / — KoHWeHTpaTbl, 2 — Ha- 

HOCbI, 3 — pa3MbIB aKKYMYJIATHBHBIX (bopM, 4—akTHBHbIe aOpasu- 

OHHble ycTylbl, 5 — oTMepwiue aOpasHoHHble ycTynbl, 6 — KopeH- 
HbIe MOposbl (6en4) 


PaccMorpuM px MpwMepoOB HaKOMIeHHA THXKEebIX MHHepPaslOB B mpHOperk- 
IX MOPCKHX HaHocax. IIpH MHHepaslornyuecKOM aHaJIH3e MleCKOB, COOpaHHbIxX 
mpvHOpexuoli nomoce BepuyroBa Mops, HaGs10faOCb JOBOJIbHO pe3koe YBeIH- 
He COJepxKaHHA WHPKOHa HM PYHbIX MHMHepasOB Ha FpeOHAX MOBOHbIX 
PerOBbIX MeCuaHbIX BaJIOB, MOMbIMalOllMxXcaA Ha WHOM Ha |,5—2 M (puce. 1). 
O-BHJMMOMY, Taka KOHILCHTpalluA CBA3AHA 3]eCb C MOBHILICHHOM AaKTHBHOCTbIO 
sM2KEHHH BOJbI BO BPCEMA BOJIHEHHA, B PesyJIbTaTe Vero JWerkKve YaCTHUbI B3MY- 
[BalOTCA HM YHOCATCH, a TAMKEMbIeC OCTAIOTCH. 

TJopbmueHHoe 10 cpaBHeHut0 C COCeXHUMU YuaCTKaMH MOABOAHOTO GeperoBoro 
JIOHA COJep%KaHHe TAKEIbIX MHHEpaslOB OTMeYaIOCb Tak»xKe B MOOCe Mecua- 
IX HAHOCOB, HeMOCpeCTBeHHO FpaHHyalllMX CO CKaJIMCTbIM KOPeHHbIM J.HOM— 
HYeM, TIpHeraouwuM K ype3y (puc. 1). [lo-BuqumMomy, 2Ta NorpaHHuHad M0- 
ca HMECET HEOOIbIUONH, CIaOO BbIPAXKCHHbIN B pelbede nepernO npodwiA Mo- 
HOTO OeperoBoro CKJIOHA, BCJIEACTBHE VETO OKAa3bIBaeTCA 30HOli MOBbILeCHHOH 
THBHOCTH IIPpHAOHHOTO CIOS BOALI. ITO U MpPHBOAMT K BbIHOCY OTCIOJa OTHO- 
TeJIbHO Goslee JIEPKHX YaCTHIL HaHOCa M HakoMeHHIO Ooee TAKeMbIX. MnTe- 
CHO OTMETHTb, 4TO NeperHO upodussa mH60 MOxKeT ObITh NOCTOAHHBIM, JIMOO 
KET BOSHHKHYTb IPH WITOPMax, KOPla CJIOH JaHHbIX HAHOCOB aKTHBHO Tlepe- 
IUMBaIOTCA BOJIHaMH. 

Ha 6eperax Bepuuropa mops OAHUM M3 aBTOPOB HacTOAIMeH CTaTbH OBI 
MCaHbl HW Ipyruve cyyan OOpas0BaHUA TAXKEebIX KOHLWeHTpaToB (°). B nepBom 
yuae KOHIeHTpaluA WHPKOHA HM PYAHbIX MHHepaJiOB IpHypoyeHa K yYacTKaM 
3MbIBa AKKYMYJIATHBHOM COpMbI HU CBA3aHa C BbIHOCOM JIerKHX MHMHEepaJOB, 
PO BPEMA Kak TAxKeMbIe OCTAIOTCA B 30HE PasMbIBa. Bo BropoM cJly4¥ae HaKON- 
HHe€ YNOMAHYTHIX THXKEJIbIX MHHEPaJIOB MPpOHCXOHT Ha KOHI[e AaKKYMYJIATHB- 
li (POpMbI BCeACTBHe YHOCa TeYeHHEM HM BOJIHAMM OTHOCHTEJbHO Oovlee JeTKUX 
THI, Ha TIYOUHbI, B pesysIbTAaTe Vero TAXKEIbIC HaKallIMBaloTCA B IpHypeso- 
H 30He (puc. 1). 

B mpvBeeHHbIX BbIINe MpHMepaX KOHIeCHTpalusA TARKEIbIX MHHEPaJlOB Mpo- 
KOJIUT B pesyJIbTaTe CeleKUuU (OTOOpa) YaCTHIL HaHOCa 10 yebHOMy Becy. 
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Qror mpolecc ABIAeTCA, B CBOIO OYepeb, CeCTBHEM mepepaOorkH BOJIHaMI 
Kak Oepera (HalIpHMep pa3MbIB), TaK HW MOJBOAHOTO 6eperoBoro CKJIOHa (KOHLeH 
Tpallua Ha rpeOuax BasloB). Mujukaropamu 9THX GeperoBbIX MPOMeCCOB ABH 
jOTCA pas/IMYHble MopcpororMueckHe MpH3HakH — TaKHe, KaK YCTYMbI PasMPIB? 
Ha AKKYMYJIATHBHBIX (OPMaX, OKOHEYHOCTH KOC, OeperoBble BavIbl, rpanullt 
KOPeHHOFO Ha H PbIXJIbIX HaHOCOB HU T. Il. OTH 2%e WpH3HaKH MOLyT ABJIATEC? 
NOWCKOBBIMH JWI OOHe 
py2KeHHA KOHK peTHBI! 
yuaCTKOB KOHILeHTpallu! 
TAXKEJIbIX MHHepaJIOB 
HaHocaxX WH y4acTKO) 
o6orallleHHA yKe H3BeCT 
HbIX KPYMHbIX POCCbINAN 
Pay, MpHmMepoB HaKOI 
JICHHA TAXKEJIbIX MHHeEpa 
JIOB B HaHOcaXx Obl OT 
MeyeH Ha Oeferax Uep 
Puc. 2. Hakorenve tTaxKembIx M ycTOMUHBbIX MHHepaton B HOO MOPH. TloppnieHHbh 
HaHocax lp usrH6e Gepera (UepHoe Mope). @— MpouleHTHoe KOHILCHTPallMWH STHX MH 


cojepxanHe rpaHata, 6 — IIpoueHTHoe cosepKaHuve WupkoHa. HepaJIOB B llecKax Haul 
1 —cyla, 2 — HaNpapseHue BYxKeHHA HaHOCOB ylalorcsd 3fecb Ha yyacy 


Kax, Pe MpOuCXOAMT TOT 
MOXKeHHe JBUTaloulerocA BOb Oepera MOTOKa HaHOCOB, HallpHMep Ha Ka 
Ka3CKOM MOG6epexbe Mexyzy pp. IIcoy u Bapi6p (r. Parpa). 3qecb moToK 3aTox 
M@KUBaeTcaA Mp usru6e Gepera, MpelATCTBYIOULeCM AKTHBHOMY IIPpOJ/BH2KeHHH 
HaHocoB. B pe3yabTaTe YacTHUHOH ak- 
KYMYJISIHH HaHOCOB M MHOTOKpaTHOrO 
HX NepeMbIBa MW MepeTHpaHHsA B IpH- 
OolHOH Momoce MmpoucxoyuT ryOoKanr 
MeXaHHyecKast HW MMHepasornueckaa 
AudpepeninalunA, cemapalua cTOHKUX 
B M@XAaHHYeCKOM OTHOIWIeCHHH 3epeH, Hu 
B uTOre HakomeHHve y GOepera Tx2KeE- 
JIbIX H CTOHKHX MHHepasioB — WupkoHa, 
TYpMasIMHa, TpaHaTa uw wp. (puc. 2). 

Pa3sBuTHIo =mMpolecca cmoco6cTByer 
HaJi“uMe Ha 9TOM y4acTKe KpyToro Gepe- 
roBoro CKJIOHa, UTO Beer K AKTHBHOMY 
cBaJly JIerKUX YaCTHIL Wecka Ha OOub- 
ime rlyOvHb!. 

YBeJMYeHHE KOHILCHTPallW THKeJIbIX 
MHHepaJIOB Ha rpeOHAX MOABOMHIX BaJIOB | 
ObIIO MOATBEPKeHO MPH u3syyeHHH psaya | 
OeperoBbix yuacrKoB UepHoro mops. ; 

Oco60 WHTeHCHBHO KOHIeHTpalua ~~ 
raoxeniix suiepasos mpoucxoanrBpn- Pic 3. Passa, crysan, abn 
OofHO monoce. Hao ormerutb, To (spre hey je hedok Coton eee 
Boodle IpHypesoBad 30Ha mobepexkKba 


ABJIACTCH HanOoee MepcneKTHBHOM C TOUKH speHuA OOpasoBaHHA poccbilel 
OOpa30BaHve KOHIEHTPaTOB B NpHOOHHOH Nomoce YeTKO MpOABIAeTCA Ha ak 
KYMYJISATHBHOM yuactke Uepnomopcxoro! noGepexpa mexay Axnanoli 
M. )KelesHbii por. Taxkenaa PpakWMA HaHocoB (rpaHaT, MarHeTHT, STMAOT, CHI 
JIMMAHUT M Ap.), HCTOUHHKOM KOTOPEIX Culy2KaT MecKku YKeme3Horo pora, pacmpe 
cTpaHseTcA BOIb BceH AHancKOH Jyru, MOcTelmeHHO yObIBad KONMYeCTBEHH! 
Ha oryeibubix yuacrkax MpH6oliHoH 30HbI HaGmOLaloTCA TeMHbIe MATHA KO! 
ICHTpaTOB, PaciOlaraloulMxcA Y BePWHHbI 3amecka BoH. Mx o6pa30BaHh 
CBA3aHO C WWIMXOBaHHeM HaHoca B lpollecce HaOeraHua MW OTKaTa BOIHBI. [1H 
Ha KOHICHTpaTOB 3aHuMatoT 1—2 Mm? (pyc. 3a) wu MMeIOT MOUHOCTh 2—3 MI! 
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Hurepecho, uTo B IeHTpabHOH YacTH TaKOrO NaATHa pactoumaralores Gomee 
MCJIKHe H JIyulle COPTHPOBaHHble YaCTHILbl, COCTOALMIMe B OCHOBHOM v3 Mar- 
HeTHTAa C TIpHMecbio rpanata. Ilo kpaadM lsaTHa CocpeqorounBalorca Gonee KpyI- 
HbI€ 3€pHa SNMOTa, PpOoroBoll OOMAHKH, CHJIJIMMaHUTa M Ap. Oto noKasplBaer, 
uTO Celapallua, BbIPaSHBIWWAACA B OTAeMeHHH Oouee MEIKUX HU TAXKeNIX MHHE- 
paJioB OT Ooee KPYMHBIX HM JerKHX, MPOMCXOAUT UB Mpesenax camoli TaxKeO!i 
ppakiwuu. Ha sakonomepHoctTb sToro aABeHHA yKasbiBant H. M. Crpaxos (°). 

Ha Uepxom mope HaOsogasocb Takxe OOpas0BaHHe B 30He 3alecKa KOH- 
IeHTPaTOB, MPpHypOveHHbIX K MeperHOy npodusa mpHypesowoli uactru nAxKa, 
oOpasylouleMycA MPH YCHJIMBalOWeMCA BOJIHCHHM M MOAMbIBe Craporo mMecua- 
Horo OeperoBoro Bala. BonHbI, MepenHBascb Yepe3 BepmNMHy MeperuOa, YHOCAT 
Ooulee JlerkHe 3epHa H OCTaBAAIOT Ha PpeOHe Ooulee TaxKebIe, OOpasyloulue cu0li 
KOHWeHTpatTos (pvc. 36). B psaye cryyaeB KOHIUeHTpalluA TH2KEMbIX MHHEPaJOB 
OTMeYaaCh Ha MAKE Y MOMHORUA OOPasoBaHHbIX BOJIHAMM YCTYNOB pa3MbIBa 
MIAKA WH OeperoBoro Basia (puc. 36). 

B s3ak1oueHHe HeOOXOMMMO CKa3aTb, YTO M3y4YeHHe BcCero MHOroobpa3zuA 
YCIOBHH HaKOMJICHHA TAXKEIbIX MHHepasIOB B IpHOpexHbIX HaHOCaX COBPeMeH- 
HbIX OeperOB MO3BOJIHT MepeHTH K pa3paOoTKe NOMCKOBBIX IpH3HaKOB Ha UcKoMae- 
Mble T1pHOpexKuHble poccbiiu. CrekyeT OTMETHTb, TO PellalOulMM 3ecb ABJIAeT- 
CH BbIACHeHHe BCeX eTaseH MaleoreorpadpuyeckoH OOcTaHOBKH B Mpesemax 
peBHeH OeperoBoH 30HBI. 

Kak culelyeT 43 BCeroO CKa3aHHOroO BBILe, PelleHHe BOMPOCOB, CBA3AHHBbIX 
C MOPCKHMH MpHOpexKHbIMH POCCHIMAMH, BO3MOXKHO TOIbKO B CBA3H C H3YYCHHeM 
MOpoJIOrHH WM AHHaMHKH pa3JIMUHbIX THIMOB COBPeMeHHbIX Oeperos. 


Iloctynuato 
31 VY 1958 


HWMTHPOBAHHAA JIMTEPATYPA 
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PEOJIOVHA | 


K. O. POCTOBLLEB 


HEKOTOPbIE HOBbIE JAHHbIE O CTPATHFPA®HH TPHACOBDbIX 
OTJIO)KEHHM =HAXHYEBAHCKOH ACCP 


(ITpedcmaeaeno akademukom H. M. Cmpaxoeoim 3 VI 1958) 


Haxuuepauckan ACCP u cocemune c Heli palionb! ApPMeHHM ABJIAIOTCA eMH- 
CTBCHHBIM MeCTOM B SakaBKa3be, Fe OOHaKalOTCA MOPCKHe OTJIOKeHHA TPHa- 
ca; MpelcraBseHHble B cpequsemHoMopcKoH (paliun. Bnepspie Tpvac B Haxu- 
yepancxol ACCP Opi ycraHoBuieH m0 Matepnasam I. B. AOuxa 9. Molicucosi- 
yem (5), a BnocegzcTBuH usyyascs IT. Boxua (1, 2), A. A. Crosnoppm (1°), H. H. 
Axopespm (4), K. H. [laddbenrombyem (°), I. A. Asu36ekospm u A. M. Cazpi- 
KOBbIM (*). 

Hamu mnoulyyeHbI HEKOTOpbie HOBbIe aHHble, MO3BOJIAIOULHe BHECTH JOMOJI- 
HeHHA HM YTOUHEHHA B CTpaTurpadulo Tpuaca MW Wpevi0xKUNTb CxeMy ero pacue- 
HeHHA. CxeMa 9Ta He lipereHyeT Ha OKOHYATEIbHOe PeleHHe BOMpOca U ABIA- 
eTCH MOMbITKOH OOOOUIMTh HAaKONMBUIMHCA MaTepHasI lO crpaTHrpaduu TpHaco- 
BbIX OTJIOXKeHHH. 

Huxuulh tpwuac. I[lepexogx or nepmu k Tpuacy B HaxuueBancKon 
ACCP copepmaetcaA 6e3 MepepbiBa B OCaKOHaKONJIeHHH, HO TrpaHulla MexLy 
laJIeO30eM H Me3030eM (bayHHCTHYeCKH UM JIMTONOTHYeCKH OUeHb UeTKaA. B OcHO- 
BaHHH TpHaca BbieIAeTCA Mauka CBeTJIO-CepbIX H PO30BaTbIX H3BeCTHAKOB C 
Otoceras aff. woodwardi Griesb. Stu cov, uMerouMe MOWLHOCTh He Gouee 8 M, | 
0 CBOeMy CTpaTHrpaduyecKOMY MO0JIOXeHHIO COOTBETCTBYIOT OTOIepOBOH 30He 
[umasiaeB, Ha uTO OblIO OOpalileHo BHUMaHuHe eile IT. Bonus (7). OnHako Bowu> 
KOHCTaTHpOBal TOJIbKO OJHOBO3pacTHOCTb cil0eB c oTolepac Mugunu u Haxu- 
yeBaHcKoH ACCP uw lockoslbKy B TO BpeMs elle He Obl OKOHYATeIbHO pellleH 
BOMpOc O BOSpacTe JaHHbIX OTJIOXKeHHH, OCTABHJI UX B BepXHeli MepmMu. OcHo- 
BaHHeM K 9STOMY MOCJY2KHIO HaXO*K CHE Kak B CJIOAX C OTOLepac, Tak H B Bbillle- 
Ne@KAaMAX OTIOXKCHUAX pelKUX Productus sp., Athyris sp. u Pseudogastrioceras 
abichi Moll. I[Ipucyrersue sTHx NepmMcKux (bopM B 3aBeOMO TPHaCOBbIX OTVIO- 
*KCHHAX OOBACHAeTCA NocTeleHHOH CMeHOH cbu3uKO-reorpaduyeckux ycOBHit 
B Oacceline Ha pyOexe MexKJly MaJleo30eM H Me3030eM. OpveHTHpOBaTbCA, KOHEU- 
HO, CyleflyeT He Ha OT*KMBAIONIMe BUAbI, a Ha NOABJICHHe HOBbIX HH2KHETPHaCOBbIxX 
copM. 

Han cioamu ¢ orolepac 3aueraer HavOonee XapakTepHbili TOpH30HT HH2KHETO 
TpHaca, MpecTaBJIeHHbI KPaCHbIMH HeMpaBHJIbHO CJIOMCTbIMH MepresHCTbIMU 
M3BeCTHAKAMHM MOLLHOCTbIO OT 5 Wo 20 M. M3BecrHaku colep2KaT OoraTblii KOM- 
meKe Wealonox, cocraB KOTOPbIX pH BcCeM ero cBOeOOpa3HH YyKa3bIBaeT Ha 
TeCHYIO CBA3b C HHAMHCKHMH MpoBuHWnsMu Teruca. Syecb Berpeyeni: Para- 
tirolites kittli Stoyan., P. mojsisovicsi Stoyan., P. waageni Stoyan., P. achu- 
ricus Sadycov (in coll.), P. nachitschevanicus Sadycov (in coll.), P. 
negramensis sp. nova, Kachmirites stoyanowi Kipar., Flemingites sp. a gp. 

[Ipucyrersue 9Toro KOMIIekca (ayHbl YKa3bIBaeT Ha CelicKHli H HU3bI KaM- 
NMJIbCKOrO APYCOB HW2KHETO TpHaca, COOTBETCTBYA OtpullepoBoli HM MeeKOLepo- 
BOH 30HaM H HH3aM X€J[eHCTPeMHeEBOH 30HbI TpHaca Tumanaes (4). Oco6enHo 
HHTePeCHbIMH ABJIAIOTCA BIIepBble BCTPeyeHHbIe HAMM B paspe3sax HaxnueBaH- 
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AP EKoizmeest al 


Cxema crpaturpapuyeckoro pacutenenna TpHacOBbIX OTMIOMKeHH HaxnuepancKolt ACCP 


Orzeupi Apy cpl JIutomoruueckaa nw dbayHucTHuecKkan XapakTepucTuka 
ParcKnit OtcytetTByer 
ts Hopnitcxuit MaccuBuble JOOMUTEI H JOJOMUTH3HpOBaHHble H3BeCTHAKH 
3) 
a 
& 
os Kapuuiicknit PKeNTOBATHIC MIHTYATHIC JOJIOMHTH3MPOBaHHbIe H3BeECTHAKH C 
= MpOCcOAMH JOJIOMHTOB 
oO 
faa) JloOMHTEI C MpocIOAMH M3BeCTHAKOB 
Iluuruarpie H KOHTJOMepaTOBHAHble U3BeCTHAKH 
CupeHesbie HsBecTHAKH c Megalodon carinthiacus 
3 FEnieeead Ba MaccuBHble WM OOJMTOBbIe UsBecTHaku c Myophoria goldfussi, 
a pees ta pt Myophoriopis nuculaeformis, Pecten alberti 
= SHiCKHIt 
a 
= Ilu30HTOBbIE H TOHKOCJIONCTHIC H3BeECTHAKH 
o 
on ToOHKOMMMTUATHIC, JIMCTOBaTHIe H PYKOMAHbIeC HSBECTHAKH 
5 KAtiateee Ceppie TOHKOMIMTYATHIe H3BecTHAKH Cc Pseudomonotis (Cla- 
S ria Or raia) stachei, Ps. (Claraia) aurita 
for 
b 
as} Kpacubie usBecTtusku c Paratirolites kittli, P. mojsisovicsi, 
g Kachmirites stoyanowi, Flemingites 
a Celickntt 
PosopatTpie H3BecTHAKH c Otoceras aff. woodwardi 
B A ; 
ag Mssectuaku c Camposita protea 
Tl¢pMb 


sKoH ACCP mpejctrapureiu poja Flemingites, xapakrepHble WIA HW2KHeH YacTH 
xeeHcTpemueBbIx coep LlenrpambHprx Tumanaep (palion Cnurn). 

BepxuHiolo uacTb pa3pe3a HW2KHerO TpHaca CylaralOT TOHKOMIUTYAThIe H3Be 
STHAKH MoUHOCTHIO 18—20 mM. Ha noBepxuHocru WMT B us00MIMN BCTpeyaloTcA 
paslaBIeHHbIe pakoBuHbt Pseudomonotis (Claraia) stahei Bitt., Ps. (Claraia) 
aurita Hauer, BecbMa Omu3Kue K Pseudomonotis (Claraia) himaica Bitt. u 
Ps. (Claraia) decidense Hauer, xapakTepH3yIOulHM BepXHIOIO YaCTb Xe]eH- 
TPeCMHEBBIX CJIOCB KAMIWJIbCKOrO sApyca. 

Cpenuuh tTpuac. B pa3pe3ax cpequero TpHaca JMMTOMOrMYeCKH 
sbIleaeTca Be Tom. Hyxuaa, MomHocrbro 120—150 m, mpescTraBsieHa TOH- 
KOCJIOHCTHIMH, TWIMTYATbIMH, JIMCTOBaTbIMH, PYKOMAHBIMM HM MM3OJIMTOBbIMH H3- 
BeCTHAKAaMH. DayHUCTHYeCKH TOJIa COBepMIeHHO HeMas, KPHTepHeM AVIA ONpe- 
NeIeHHA ee BOSpacTa C/y2%KUT cTpaTHrpaduyeckoe NomORKeHHe Ha PayHUcTH- 
1eCKH OXapaKTepH30BaHHbIM KaMITHJIbCKUM APYCOM M MOL oTMO%KeHUAMM C Chay- 
JOH JiaMHCKOrO sApyca. 

BepxHaa TOUa CO%KeHa MaCCHBHbIMH, HepeAKO OOJIMTOBbIMH H3BeCTHA- 
KAMM, MOI[HOCTbIO 35—40 M, Mo cBOeMy JIHTOJOrMYeCKOMY COcTaBy HallOMHHalo- 
mumu «ropusont Manoro Txaua» Cepepo-Sanaquoro KaBkasa @): 

MaccnuBuble H3BeCTHAKH OeHbI OKAMCHEJIOCTAMH, B HHX BCTpeyaloTcA Pel 
cue mpescrasutrenu Myophoria goldfussi Alb., Myophoriopis nuculaeformis 
Zenk, Pecten alberti Goldf. 
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BCTPeualoTCA H B BePXHeM WM B HWKHEM OTJe/Ie CHCTeMbI, XapaKkTepHbI Oosiee 
JWI CpedHero Tpvaca; B HeKoTOppIX paspesax Mujo-Kutasa u Tepmanuu Bbiqens- | 
FOTCA MHOOPHeBHIe CAHUbI, CaraloulHe OOMbINy!O YaCTb CpeAHero OTMea CHC- | 
TeMbI. CpeHeTpHacoBOMy BO3pacTy He MpoTuBopeyaT TakxKe u Pecten alber- 

ti Goldf. u Myophoriopis nuculaeformis Zenk. 

BepxHulh tTpuac. B paspe3ax BepxHero Tpwaca BbIJeAIOTCA [Be 
TOU, MPeAMOOXKUTEbHO COOTBETCTBYIOUINe KapHHHCKOMY HM HOpHHCKOMy | 
apycaM. B nofoulBe HHKHeH TOJIMM 3aleraeT Mauka CHPeCHeBbIX MepreJMCTbIX 
H3BeECTHAKOB, MWepeNOJHeHHbIX AJpaMH MeJIKHX Me/eWMMOA, cpeqW KOTOPbIX 
oco6eHHO MHOroyNCeHHbI KapHulickue Megalodon carinthiacus Hauer. 

CaMbIM BepXHHM WIeHOM pa3pe3a TpHacoBbIX OTNO%KeHHH HaxuyeBaHcKon |} 
ACCP saBsserca TOJUa MACCHBHbIX JOJIOMHTOB H JOJIOMHTH3HPOBaHHbIX H3Be- |} 
CTHAKOB MOUHOcTbIO Yo 500—600 m. PaynucTuyecKH OHa OXapakTepH30BaHa | 
OUCHb CKYJHO, 3/\ecb BCTpeyalorcs MeKue yrHeTeHHbIe Pleuromya sp. 4 Ompha- | 
loptycha sp. 

OrcyTcTBHe B JOJIOMHTaX PYKOBOAAMLeH (bayHbl IpHBeO K TOMY, 4TO BOSpacrT |f 
UX Y pa3JIM4HbIX HcceqoBaTeleH TpakTyerca HeodHHakoBo. I]. Bonus (*,”) |} 
OTHOCHT JOOMHTOBY!IO TOJILLY MOIHOCTbIO K BepXHeMY TpHacy, Npenouaras, | 
YTO BEpXHHe ee FOPH3OHTHI MpeAcTaBAloT psTcKuH sipyc. K. H. Maddexronpy (7) 
cuuTaeT, uTo B Haxuyepanckoh ACCP pa3pe3 TpHacoBbIxX OTJIOXKeHHH 3aKaHyH- 
BaeTCA cpeqHHM oTmeiom. A. M. Cayprkop (°) CHJIbHO MOHW2KaeT BO3PacT BCeX 
ONHCaHHbIX WICHOB pa3spe3a, MpelnoiaraA, YTO AOJOMHTOBaA TOVJIa COOTBeT- 
CTBYeT JIaqHHCKOMY H, BO3MO2%KHO, KaPpHHHCKOMY ApycaM, OWMOO4HO OTHOCS jf 
KPaCHOUBeTHbI€ KOHTVIOMepaTbl HH2%KHerO TYpOHa palioHa c. BusaBa K HOpHi- |f 
CKOMy sApycy. | 

JA pelieHHA BOMpoca O BOSpPacTe JOJOMHTOBOHM TOM MpHXOHTCA pH |} 
OeraTb K COMOCTaBJICHHIO C coceqHHMH paloHamu. B TOxKxom A3epOaitaxKane jf 
M QubOpyce H3BeCTHbI P2TCKO-JeHacoBble OTJIOXKeHHA B MeCuaHO-caHWeBor |f 
(pallun, 3avleratouue Ha TpHace Hu Oovlee ApeBHUX OTIOXKEHHAX HW MpeACTaBAIOWINE |} 
ocay\Ku yxKe Apyroro cequMeHTalMOHHOrO Wuksia (3). AHaloru4Hble O6pa30BaHHA 
pacmpocTpaHeHbl Ha OrpaHHyeHHOH TeppuHTopHH ApMeHuu B palioue c. J]xKup- 
mMaHuc (‘). 

YUHTHIBAA STH JaHHbIe, MOXKHO MpelNOaraTb, uTO BepXHAA TpaHula Tow0-}h 
MHTOBOH TOVJIUH He MOJHHMaeTCA BbILWe OCHOBaHHA pata. Ilo crpaTurpaduye-' 
CKOMY TIOJIO%KeHHIO H aHaJlOrHH C ApyruMu paHouamu Teruca (Jlonomurpi, Cnu- 
TH), Te WApoKo pasBuTa aHaJIOrHyHasd NOJIOMMTOBaA (popMallHA, ee cileqyer 
OTHOCHTb K HOpHHckoMy spycy. 


Ilpeycraputenu poya Myophoria, HecMoTpx Ha TO 4TO HeKOTOpble ero BUbI | 


KpacHogapckui cbusuan Tloctynuso 
Bcecoto3Horo =Hay4HO-HccueqOBaTeIbCKOrO 8 V 1958 
Hedrera3oBoro HMHCTHTyTa 
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Aoxrsage Akagemunun nayx CCCP 
1958. Tom 123, Ne 1 
MHHEPAJIOIH ff 


E. B. KOMUYEHOBA xu K. B. CKBOPLLOBA 


O KOJIJIOMOP®HOM MOJIMBAEHWTE WH YPAHO-MOJIMBJ.EHOBbIX 
4YEPHSAX B MECTOPO)KAEHHAX YPAHA 


(I]pedcmaeaeno axademuxom JI. H. Mlep6axoeeim 18 VI 1958) 


Accolvalua HacTypaHa H MOMHOJeHHTAa B ypaHOBbIX MecTOpOxeHUAX ABIS- 

(CA HACTOJIbKO PaclpocTpaHeHHOH, YTO MO3BOIAeT BbIAeIHTb THM KOMIMVJICKCHbIX 
OJIMOQCHO-YpaHOBbIX MeCTOPOXTeHHH, MpeACTaBJIAIOUINX S3HAUHTeIbHbIL HH- 
2pec JWI AeTa/bHOTO H3y4YeHHA. OTH MeCTOPOXRMeHHA XapaKTepH3yIOTCA CpaB- 
HT@JIbHO OAHOOOpPa3HbIM COCTaBOM PYHbIX MHHEpPaJlOB, MpeAcTaBJeHHbIX I1pe- 
MYUeCTBEHHO HaCTYPpaHOM, MOJIHOJe@HHTOM, apCeHOMMPHTOM, NMpHTOM, MapKa- 
ATOM, CPaslepHTOM, TravleHHTOM, OueKOM pyOH, XabKOMUPHTOM, B MeHbLIeM 
OIMUeCTBe TeMaTHTOM, TeTHTOM, PHApOrerHTOM, HHOa apreHTHTOM, Mupap- 
ipHTOM HW Apyrumu. OcoOeHHO pe3ko MpOABJeHa TeCHelillad NapareneTmyecKkasl 
3A3b HacTypaHa HM MOWHOMeHHTa. CocTaB HepyHbIX MHHepaJlOB HM UX COOT- 
QUIEHHA C PYAHbIMH OTJIHYaIOTCA MeCHbIUHM llocTosAHcTBOM. B pyjax MecrTo- 
WKIEHHH, MpHypOveHHbIX K OoOraTbIM TVIMHOZ3CMOM THApoTepMaJIbHO 4u3- 
CHEHHbIM KUCJIbIM HHTPY3HBHbIM HM 92cPy3HBHbIM NMopoyam, mpeoGblalaror 
ScOUMalWH pPYHbIX MHHepaJlOB C KBaplleM, XaJIIe,OHOM, CepHUHTOM, ruyzpo- 
wofamu. Jia KapOoHaTH3HpOBaHHbIX, OoraTbiX %Kele30M H MarHHem Ty(po- 
PHHbIX MOpOf XapaKTepHbl accOlWMallWH pyAHbIX MHHepaJIOB C XJIOPHTaMH HU 
apOoHaTaMH, pH pe3KO NOJYMHEHHOM 3Ha4eHHH KBaplla. Kpome mepeuncsex- 
1X MHHepaJioB, B cocTaBe pYyJ_ HaCTYpaH-MOJIMOJeHHTOBbIX MeCTOpOKeHHH 
NTH Bcera MpucyTcTByIOT qbiioopHT u Oaput. 
| HacrypaH MW MOJIHOJeCHHT ABJIAIOTCA TpeoOayaiouluMu pyHbIMH MHHepa- 
MMH, MpedcTaBlAd HaHOoJlee TeCHO CBA3aHHYIO HW MOCTOAHHY!IO accolMallnw. 
HaYHTeCJIbHO Yallle MOJIMOJeCHHT BBIJeIAJICA COBM€CTHO C HaCTYpaHOM WH 
b3yHee, MepeceKadt ero mpoxHikKaMH. B mpoxkuikaxX HJM KOJIJIOMOp(HbIx 
PUBOBUHBIX BbIeeCHHAX HaOJOaeTCH NoMoCcuaTOe YepesOBaHHe TOHKO- Ui 
HuNnToyellyHuaToro MOomHOJeHHTa C HacTypaHoM (puc. | wu 2). Kpunroue- 
fyluaTbii MOMHOeHHT, BbIZeABLIMHCA COBMeCTHO C HaCcTypaHOM, o7TvIM4¥AaeT- 
(1 He COBCeM OOBIUHBIMH WIA 9TOFO MHHepadia CBOMCTBaMH. OH oOOpa3yer 
{1eHKH WH KOpOUKH YepHoro Beta C MOMYMeTaJIM4YeCKHM  OVJICCKOM. 
}UKpocKoNMyecKoe HcceqOBaHHe KPHIITOYelMyHYaTOrO MOJIHOAeCHUTa MOKAasbl- 
eT, UTO JIBYOTpaxKeHHe H AHH3O0TPOMMA, OTYCTJIMBO pa3JIMYHMbIe B TOHKOYELIIyH- 
AiTbIX CKOMICHHAX MOIMOeHHTa, B KpHMTOUeWyHyaTbIX eFO pa3sHOCTAX 
@3aMeTHbI Jake MmpH OowbwWux yBewHyeHHAX. I]o MMKPOCKONOM KpHIl- 
syellyHuaTbili MOJIMOAeHHT UMeeT He CHpeHeBO-Oely10 OKpacky, OObIUHY!O WIA 
jomMOeHuTa, a po3s0BaTo-Oypyt0. bypoBaTbili OTTeHOK MHHepavla, NO0-BHMMOMy, 
{13bIBaeTCA HaJIM4HeM MpHMecH MOUTH MOCTOAHHO IIPHCyTCTBY!OlWlero YepHoro 
})powmKoBaTOrO MpoOAyKTa efoO OKHC/IeHHA, MOLpOOHO OMHCbIBaeMOTO Hue. 
‘rpaxkaTesbuad ciocoOHocTb arperaTOB KpHNTOYellyHyaToro MOMOJeHHTA, 
sMepeHHasd Ha mpHOope IIMTOC (B xkeuITOM cBeTe), KoueOeTCH B Mpemeax 
},7—23,0, T. €. HeECKOJIbKO HMKe CpelHerO 3HaYeHHA OTPaKaTeJIbHOH CIO- 
6HocTu JIA OObINHOrO MOHOLeHHTAa, U3MeHsAIOMelica OT 15 Jo 35 ('). Kpun- 
SueulyiHuaTbili MoMMOAeHUT, TAK 2%Ke Kak HM HacTypaH, OOpa3yer KOJNOMOpHHbIE 
\pykKTypbI BbieneHua (prc. 2), MpeycraBNAlouyHe BOOOMe OOvIbITyIO PeAKOCTL 
{f@ 9TOrO MHHepaila. 
) Koanomopduptii MomuO6eHuT Obl OMCaH MU LBYMA aBTOopamu — Pamjo- 
om (2°) B pymlax MecTOpoxeHHA MeMCTBIX MecuaHHKoB Maucdeiby u Baxpy- 
seBbIM (2) B CHePHTOBbIX CKapHOBbIX pyax Mecropoxenusa [anbim B lopHol 
(opHu. 
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HOM CBHJeTebCTBYeT 06 OMHOBPeMCHHOM BbINaleHHH MX u3 Pex. OueHb BO33 
MOX%KHO, 4TO HepBOHayaIbHO M3 KOJIOMAHOTO pacTBoOpa BbiMlalaJiH nacTypaty 
(euje He UMeBUIMH KpUCTamIMYecKOli CTpyKTYpbl) H amopubiit Wucyibpuy MO) 
WMOLeHa THMa JeKOpAH3uTa, KOTOpble B NasbHeHWemM ObWIM PaCKPHCTaJJIH30 


Puc. 1. IIpowumok HactypaHa (cBeTs0-cepoe) H MoMMOWeHUTA 
(6enoe) B tbetbsuT-ropdupe (TemHo-cepoe). IlomupopaHHbii 


WIA, 


Baubl. [Ipu3tToM amop® 
HbIH =JucysbQuA MO 
WMOeHa pacKpHCcTaJli 
JIM30BaJICA B KPHITO) 
vellyiuaTbi MOJMOLe 
HUT, a HacTypaH, Karl 
WOKa3bIBaloT aHHblé 
peHTreHOCTpyKTYpHOre 
ucceqOBaHHA, IpHod) 
pel KpHcTaIMyecKyK 
crpykrypy ypanuunrah 
Ilo BceH BeposxTHOCTH) 
BCJIEXCTBHe  BbICOKOH|I 
CNOCOOHOCTH K packKpH 
CTaslIM3alunH JMCYyJIbSF 
cua MowHOeHa} 
JOKOpAM3UT B TIpHpost 
HbIX YCJIOBHAX BCTpeH 
yaeTCA KpalHe pekKo) 

OTOT MHHepa Briep) 
Bble JOCTaTOYHO MOLI 
poOuo Obit onncail 
Cretimcom (§) mpu n3¥ 
YeHHH py pTyTHOr 
BepXHeTpeTHYHOFO Mey 


cropoxjenua Kurruuc B urare Operon, CIUA. IlosqHee on ynomuHaetca | 


paOorax Keppa (°”) mpu 
Tpe€THYHOTO MeCTOPOX]e- 
Hua MepnceBei B wraTe 
fOra, CIUA. Bepostuee 
BCero, JKOPAH3HT MOXKeT 
COXpaHATbcA JIMUIb B 
HeMeTaMOp(U3OBaHHEIX, 
IIPHMOBepXHOCTHBIX Me- 
CTOPOXKCHHAX OUCHb MO- 
aogoro Bospacta. Uc- 
KJNOUeHHe T1pelcTaBJAeT 
W2KOPHH3HT,  ONMCaHHbIii 
QmbcHepom (*) B pyyax 
MecTopoxeHHH Py HbIXx 
rop CakcoHuu (Cayuc- 
nop, AnprenOepr, Ppei- 
Oepr u mp.). Ilo MHeHHi0 
O. QnpcHepa, WKOPAM3HT 
3fleCb MOCMYXKHII WCTOU- 
HUKOM o6pa30BaHHaA 
KpHMTOueLIyHuaTOrO = Mo- 
JIMOeHuTA. 
Vecneqgopanua JI. M. 
FOxtanopa wu K. JI. Jle 
OHTbeBOH (°) mNMoKa3aH, 


Puc. 2. Konsomopduble BbijeeHust HacTypaHa uM MomMOqeH 
Ta (/); HacrypaH (2), KpynHoueLlyiiuaTEi MomMOqenntT (3) 
Tlomupopannpt wad, 60 x 


OlMCaHHH py MOJINOJ.eHO- Y paHOBOrO TaKKE BEPXHeg 


YTO MOJHOACHHT OTHOCHTCA K rpymne cyJbPuAoB, OOaawuluX BeCbMa HH3KO 
PaCTBOPHMOCTbIO, C YeM CBA3AHA OTHOCHTe/IbHaA YCTOMYMBOCTH eFo B COBH} 
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3OHbI OKMCICHHA. OMHAKO arperarbl KOJWIOMOp@HbIX BbieeHHii MOHOLeHUTAa 
HacTypaba B3OHe PuMepreesa OKasbIBaloTCa MaJIOYCTOMUYHBBIMH H JIerKO paspylla- 
1oTcs. Heycro#unpocrb Kpunrouvemyiivaroro MoMOJeHUTAa B TUX YCJIOBHAX, 110 
BceH BepOATHOCTH, oOycoBeHa MCKJNOYMTEIbHOM TOHKOCTbIO eFo BbIeIeHHIt, 
CHIbHO YBeJIMUMBaIOeH YeIbHYIO MOBepXHOCTb MMHEPalibHOrO arperata, 
NONBepraroulylocsA BO3SAeHCTBHIO OKHCJIAIOWIUX PaCTBOPOB. 

CBoeoOpa3He KOMIOMOppHOrTO MOJIHOAeHHTa, BbIJeABIUerocs COBMeCTHO ¢c 
HaCTypaHOM, OOyCJOBHI0 MOHMKeHHYIO ycTOHuMBOCcTb ero NO CpaBHeHHIO Cc 
OObISHbIM MOJIMOCHHTOM H MIpHBeslO K OOpasoBaHHl0 B 30He TulepreHe3a MHHE- 
| PavIbHBIX pa3HOBHAHOCTeH, He BCTpeyalOujMXCA B APyrHX MOJIMOeHOBIX MecTO- 
| poxXTeHuax, 
IIpu paspylieHHM COBMECTHBIX KOJJIOMOpDHEIX BbIeleHHi MomuOeHUTA 
'‘M HacTypaHa B 30He ruMeprenesa OOpa3yiorca OapXaTHO-YepHble HIM CHHeBa- 
(TO-4epHblIe MOPOUIKOBaTble MPOAYKTbl OKHCJIeHHA, MOCTOAHHO 3aMellaloune 
NepBHYHbIe MHHepadbl. Cofepxanue MOWHOLeHa HU YpaHa B 3THX OOpa3s0BaHHAx 
W3MeHAeTCA B WMpPOKUX MpefesaxX OT YHCTO MOJIHOJeCHOBLIX pa3HOBHAHOCTeH, 
syepe3 ypaHO-MOJMOJeHOBbIC, WO YPaHOBbIX, He COJep2xKallHx MomHOJeHa. Ilo 
}aHaJlOrHH C YpaHOBbIMH YepHAMH, WIMpOKO pacMpocTpaHeHHbIMH By paHOBbIX 
‘PyHax, 9TH PbIXJIbIe MpOAYKTbI paspylieHuA, WO CHX UOp He OTMeyaBLINecA B 
IMTepaType, MO%KHO Ha3bIBaTb MOJIMOJCHOBLIMA H ypaHO-MOJIMOJeHOBLIMH 4ep- 
jHAMUH. Ilo BHeLIHeMy BUY pasHOBHAHOCTH YepHel COBepLIeHHO He pas/IMUaloTCA U 
ompeyeleHHve UX MOKeT ObITh MPOBeAeHO TOMbKO C MOMOLMIbIO MAKPOXHMHUeCKHX 
peaklwH Ha MojHMOJeH MH ypaH, 
| B mpoxogsurem cpere ypaHo-MOJMOJeHOBLIe YepHH HeNpospayubl. B orpa- 
2KCHHOM CBeTe OHH HMeIOT TEMHO-Oypylo OKpacKY HM BeCbMa HH3KYIO JO uCyesalo- 
juqell OTPaxKaTesIbHy!0 CIOCOOHOCTD. 
| Pe3y.ibTaTbl peXxTreHOCTpyKTYPHOro aHaJi43a YKa3bIBaloT Ha aMOp(PHYIO CTpyK- 
iTypy MowHOJeHOBBIX 4YepHeH. Ha peHTreHorpaMMax UuHOrsa HaOOMalorca cla- 
Obie paciblBalolluech MudppakWHOHHble JIMHHH, XapaKTepu3yIOWlWe KpUCTaJ- 
JIMUeCKY!IO CTPYKTYPY MOMMOMeHUTa, KOTOPbIe, MO BCeli BeEpOATHOCTH, OOycJIOB- 
JICHbI IIPHCYTCTBHeM PeIMKTOB Hepa3sJIOXKMBUIerOcA MOJHOJeHHTA. 

Y paHO-MOJIHOJeHOBbIe YepHH, OOpasyloulHe TOHYAWIMe HaJIeTbl HJIM BKJIIO- 
YeHHA B JPyrHX MHHepasaxX, HeBO3MOXKHO BbIACIMTb JIA XHMHYECKOTO aHa- 
ji43a B 4McTOM Buse. Ilpu paluoHasIbHOM XHMMYCCKOM aHaJIH3e MOJIMOJeHOBBIe 
pyAbl WOmBepratorca OOpaOoTKe COAHOM KHCJIOTOH; MpH STOM IleCTHBaJIeCHT- 
HbI MOMHOWeH, IpPHCyTCTBYIOUMH B Bue paCTBOPHMbIX MOHOJaTOB, Mepexo- 
MMT B PpaCTBOP, a YeTLIPeCXBaJIeCHTHbIM MOJMOMeH B BUe MOMMOMeHuTAa OCTaeTCHA 
B HepacTBOpHMoM ocTarTkKe. Odulee Cosep2KaHHe MOIMOMeHa ONpesemAeTcA Mocse 
OpaOorkH pyAbl a30THOH M COJAHOH KHCMOTAMH, paCTBOPAIONIMMU BCe MOJIHO- 
e@HOBbIe MMHepaJbl. 

IIpH paltuonabHOM aHasH3e ypaHO-MOJMOMeHOBbIX YepHel, CofeprxKallux 
3 3HAUHTeCJIbHbIX KOJIMYeCTBAX MIPHMeCb PYyOBMeM{alOWM4X MOpOA, MOCTOAHHO 
DOHaPYKUBAIOTCA [Be CTeMeHH OKHCeHHA MONHOJeHa (TAO. 1). CoqeprKaHue 
eCTHBaJICHTHOTO MOWIHOWeHa HHOTa MpeBbllllaeT KOMYeCTBO YeTbIPeXBaJIeHT- 
tioro, Mexyy comepxKaHveM mMomuOleHa uM ypaHa axe Aa OOpa3oB ofHKoro 
ECTOPOKAeCHHA OOBIUHO He HaGJlOfaeTcA KaKOli-1M60 MpONOplMOHabHOCTH. 
PesybTaTbl CUeKTPaIbHOrO aHasIW3a YpaHO-MOJMOCHOBbIX YepHeH, TIpHBe- 
IeHHbIe B TaG/I. 2, yKa3bIBalOT Ha OOJIbULYIO COAKHOCT UX COCTaBa. 

| Ypavo-momMOqeHOBble YepHH YaCTHYHO pacTBOPAIOTCA B pasOaBeHHOH COvsA- 
loli KuciloTe; B pacTBOpaX B MOMOLIbIO XHMHMYeCKHX peakUMH OOHapyxKUBaercs 
iipucyrcrBue MomHOqeHa HU ypala. ; 

| Ypano-MonuOqenoBble YepHH MpescraBlAlor COOOM MpOMexYTOUHBIM MPOAYKT 
\)aspylleHHuA NMepBHYHOrO OpyeHeHUA; B 30H OKHCAe€HHA OHH MaJIO YCTOH- 
MMBbI HM JIerKO 3aMelaloTcA JPyrHMH MHHepaslaMH, COCTaB KOTOPbIX 3aBMCHT OT 
(kapakTepa NepBUYHIX PYAHbIX MHHepaJOB MH COCTaBa PyAOBMEUIalOlUxX MOPOH. 
| B nuputusvpoBakHbix HW apCeHOMMpHTH3HpOBaHHbIX PyAaX OKHCICHHe ypa- 
MO-MOJIMOJ[CHOBLIX YepHeli MpoTeKaeT B KHCJIbIX YCMOBHAX H COMPOBOrAKLaeTCA 
HOpasoBaHHeM YypaHOBBIX CJOAOK M BY/bPeHHTa. 


41 3axas 981 
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Ta6Oaunua 1 
PesyabTaTbl XMMMYeCKOTO aHasM3a py, OOorallleHHbIx ypaHO-MOJIHOJeCHOBbIMH YepHAMH 


fa Mo IV Mo VI 
g ' ————————— 
S Tun opyenenua MO, %| U, % | Fe, % ase SO;, % op | Hee | Bt fb ee 

fie Se BOC. woman Pairs | 
ce oe oo g1|o¢9 
4 Ow xa] ailee J] 


4 |Hactypan-monn6genuToBbiii B | 9,60 | 0,30 |12,35 [13,34 | 3,68 | — |—|—]} — 
rHApOTepMaJIbHO H3MCHEHHbIX 
rpaHuTonsax 

2 |HactypaH-mosnOmennToBbili B | 5,46 | 4,40 | 2,70 | 3,70 ets 3,41 |638° |2,05) 37 
PHLpOTepMaJIbHO H3MCHCHHBIX 
runa6vecaJIbHbIX TPpaHHTOH- | 
jax 

3 |Apcenonuput-HacTy paH-mMosHO-/24,14 |10,0 1,49 112,65.) 4 48 22,60 |93,6/1,54| 6,4 
JICHUTOBLIL, B rHj_pOTepMavIb- 2 | 


HO H3MCHEHHbIX KHCJIbIX acp- 


(by3HBax | 
4 To Ke 15,39 | 0,24 | 1,07 | 8,87 | 9 94 14,62 |94,0)0,77| 6,0 | 
ey » » hee) | 5 05s |) eh 33 || aK : = 1,41 |82,9|0,19) 17,45) 
6 » » 1,00] 1,04} — = Sy FOP) 86 186. 10, 41 (aa 
a » » 0,44 | 0,57; — — TV Ot PCO EZ 
8 » » 0,87 | 0,59; — -- __ | 0,73 |84 0,14) 16 
9 |HacrypaH-momM6zeHHTOBEI B | 3,33 | — — — ARS mISaien 2eZ OGG 
KapOOHaTH3HPOBaHHbIX Ty (ax 
NopupvToB WH Nop@upuHtTax 
Ta6auua 2 
Pe3ybTaTbl CNeKTPaJIbHOrO aHasIH3a ypaHO-MOJIMOZeHOBLIX UepHelt 
NoNe 
o6pas3- >1% ~0, 2% ~0,0 n% ~0,00 n% 
os 
4 U, Mo As, Pb, Zn, P, Sc, V Nip Comer on aca Mn, Be 
2 U, Mo, Pb SbyP Ag; Cu, Nb;-Sc, V,"Y, Zr | Yb, Bem'Ga, Ni, Sm 
6 We Mo, Pb, Zn, Be, Tl Cu, Mn, Ag, Aue Syee ite Ni, Ca, V, Ga, Sn 
As Obed eeyib 
if U, Mo, Zn, As Be, Pb, Tl Gili ver Ulnar Ar Soe | INie Kon Wi, Gey, Sir 
Cd SC Ye ab 
8 U, Mo, As Be, Pb, Tl Gh, itn, Ness A, “Ae, Sioy, Ni, Co, Ga, Sn 
SCID 
9 U, Mo Pb, Tl, As, Py Mu; Na, V, Zr, Nb, Cu, ob, 1Co, Ag, sine als 
Gr Sey, We 


B kapOonaTH3HpOBaHHbIX HM OKBaplWOBaHHbIX pyax, COJepxKaulMx He3Ha- 
YHTEJIbHOe KOJIHYECTBO CYJIbPUAOB, MPH OKHCeHHH ypaHO-MOJIMOZeHOBBIX Yep- 
Hel B HeMTpPaJIbHbIX WJM WLEIOUHbIX Cpefax BbIAeNAIOTCA THAPOOKHCJIbI H CHIH 
KaTbl ypaHa HM ypaHcosepxallHH MNOBeIUT. 

IIpH okvceHHM YypaHO-MOJIMOeHOBbIX YepHeH B KapOOHaTHSHPOBaHHbIX 
pyMax, COep2kallMxX He3HaYHTebHbIe KOJIMYCCTBa KBaplla H CyJIb*PuAOB, WUpo- 
KOrO fa3BHTHA BTOPHYHbIX MHHepaJiOB ypaHa HW MOJIMOJeHa He OTMeUaeTCA. 

Paspyilienve ypaHo-MOJIHOJeHOBBIX YepHeli B yCJIOBHAX HHTCHCHBHOrO OKHCuIe- 
HHA B POPHbIX BbIpa6oTKaX WIM B WTaOeIAX PYAbl COMPOBO*RaeTcA BbINeTeHH- 
€M COBPCMCHHbIX MHHEpaJIbHbIX HOBOOOpas0BaHHii WJIbSeMaHHTAa H CyJIb(patow ypaHa. 

Tloctynusto 


9 VI 1958 
keag fay Sea a JIHTEPATYPA 

.T. Betextun, Muyepanornua, ; 1B. JN. 1B) 25K wes, Tp. lopxHo-reoan, 
aycT. 3an.-Cu6. pun. AH CCCP, s. 17, 79 (1956). 3 Merozpi xno aees wai evan 
Horo cbipbs, B. 1, 1955. 40. B. Uy xpos, Cos. reon., c6opH. 14—15, 103 (1947) 
AL oh One 5B Hos, K. . Jeoutpesa, lner. mer., Ne 3, 43 (1955). © P.F. Kerr 
G.P.Brophy, Mineral. Mag., 30, Ne 230, 747 (1955). 7 P.F. Ker iG. P.uB Ho phy 
et al., Econ. Geol., 47, Ni “7 (1952). § lL. W. Staples, Am. Mineral., 36, Ne 7—8, 60! 
(1951). “f O.Oelsner, Geologie, Berlin, Jahrg. 5., H. 7, 563 (1956). 29P.Ram dor 
Die Erzmineralien und ihre Verwachsungen, Berlin, i950. 
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Horaagn Akaygemun nayxk cccPe 
1958. Tom 123, N 1 


MHHEPAJIOFHA 


X. C. MAMEJIOB uw axanemuk H. B. BEJIOB 


O|"KPHCTAJIJIMYECK OW CTPYKTYPEFTOBEPMOPHTA | 
(TOBEPMOPHTOB), 


To6epmoputTbl — BOJIOKHHCTbIE H OLHOBEEMeHHO MviacTHHyaTBle (C COBepWeHHOI 
cmaHocTbO no npH3Me) caioqonog_c6ubie Ca-ruypocuukaTbl, KOTOpbIe MOLO6HO 
MOHTMOPHJIJIOHHTY H BePMHKYJIM1Y CMOCCOHBI MpHHHMaTb B CeO 3HAUNTeJIbHbIe 
KOJMYeCTBa BOJbI, OCTABaACb (MOHO) KPHCTAJJIMUHBIMH MH C CCOTBETCTBEHHbIM 
YBeJIMYCHHEM TOJIbKO OHOFO M3 NapaMeTPoB S/ieMeHTapHOH aueviKu. CyuecTBeHHbIM 
OTJIM4YHEM OT MOHTMOPHJIJIOHHTa WH BePMHKYJINTAa ABJIAeTCA CKAUKOOOS a3HOe PesKO- 
cTyneHuatTce yrejMueHHe KOuINUecIB H,O, O6yc.I0BHBLee cylecTBOBaHHe pas- 
JIMYHbIX Ha3BaHHi [is OTJe@/bHbIX cTynexHel. 

Bce ToGepMopHuTbl Xapakiepn3yioTcA pomMOnyeckol cummetpreit (1). Tapamer- 
pbl a uw b y M3BeCTHBIX MPHPOAHbIX HM JerKO COpasyrlOUlHxXcsA CHHTeTHYeCKHX 
Ppa3HOBHHOcTeH (CHJIMKaTHbIM KHpMMY) OfMHaKOBbI: @ = 2-5,65 = 11,3 A, 
6 = 2-3,65=7,30 A. Uto kacaetca napametpa c,CCOTEETCTBYIOWLEFO MJIOCKCCTH Co- 


| BepwenHCh cnafinocin (C01), To cu y 14 A-rugpata (nmomObepnt) 28 A,y 11 A-ruz- 


pata (cc6cTBeHHO ToGepmopuT) 22,6 A, y 10A 20,5 A, y 9A (puBepcali aut) 
18 A. Cronuine nepen «ruapaTomM» aHrcTfeMbl lafoT xXapakTepHble (MeKIVIOCKO- 
CTHbI€ PaCCTCAHHA) dogo, KOTOPbIMH Pas/MUAIOTCA 1CCeELMOPHTbI (MO NOPOLWKOBLIM 
peHireHorpavMaM, mpoure d MOUTH TOKJeCTECHHBI) HW YBOCCHHbIe 3HaueHHA 
KOTOfbIX JalOT MepHuoy NOBTopsemocTH (c) NO HalpaBJIeHHIO HOpMaJIM K uepeylyto- 
WHMCH CJIOAM. 

Bce mepeuncuieHHble rupaTbl B pesyJIbTaTe BbIZep2xKKH MpH 250—300° mpe- 
Bpaulaiorca B 9 A-ruapaT. 14 A-rugpaT npu oOpaOoTKe BOZOK yBenMuMBaeT 


| d yo 29,2 A. 9 A-rngpaT HeycToliunB uM Ha BO3qyxe MOcCTeNeHHO MepeXOLUT B 
11 A-rngpart. 9 A-rugpart ycroiiuus go 700°, Ho cBbmue 800° oKasbIBaeTcaA Mmpe- 
| BPaTHBIUHMCA B MapaJJIeMbHO OpHeHTHPOBaHHble BOJOKHA BOJJIaCTOHUTa C 
Tem xe b = 2:°3,65 = 7,30 A. 


Ecuu He YUMTHIBATb USMCHAIOULAXCA KOJIMYCCTB Mex] ylakeTHOH BOJIbI, TO 


| cOcTaB Bcex TCGepMOpHTOB OHHAKOB: poMOuyeckas AYelika COMepxAUT 4 PopMywIb- 
| HEIX e2uHMUbI coctaBa 5CaO -6SiO2-xH2O. OrTHomenne SiOz: HzO pasuo 
+ ~0,5 ana 9 A-ruapata, ~ 1 ana 11 Au 2 — 2,5 ana 14 A-rugpara (’). 


B KOHTpacte C MpOunMU OKasbIBaeTcA «TCGepmopuT u3 JIox-itHOpTa»(?). 
@opMasbHO Ece ero Mapametpbl cTBeyaloT 11 A-rugpaTy (0 Mapamertpe a co. 
HH2XKe): OH Take MpeBpalllaeTCA B OPHEHTHPOBAHHbIe BOOKHA BOJJIACTOHHTA, HO 


-y Hero ocHopHas ciafinocTb He (001), a (100), u cOpasibl ero He Mepexo,AT 


B 14 A-rugpaT axe noce pa3qpo6eHuA B NOpOLOK HW MHOroYacoBol OOpabot- 
KH H20. 
Mero u Keucn (°) B pesyJibTaTe aHaIM3a MOHOKPHCTAaJJIOB C pasMepaMu 
B J€CATbIC MHJWIHMEeTpa JasH HaxOJAlylocA B YAOBJIeTBOPHTebHOM COACH 
c qu¢dpakmuonHoH KapTHHOl cxemy CTpyKTypbl HavOosee H3BeCTHOTO TOGep- 
moputa —11 A-rugpata. OnM ucxoquH H3 yka3aHHOrO MakkonHesem (*) 
coctapa 5CaO -6SiO2-5H2O u u3 mpegznosoxKeHHA 06 OCHOBHOH PpOJIH B MOTHBE 
BOJWIaCTOHHTOBBIX WenoueK [SiOs].,, KOTOpble XapaKTepHbl AIA MpOLyKTa ero 
TepMHYeCKOrO MpeBpauleHusA. B cooTBeTCTBHH C Hesafouro Mepek TeM pacundp- 
popanHolt crpyKTypol Ca-culukata — adBusinta (5) mpeqnonaraiocb, uTO 
yactb O B menoukax [SiOs],, HemocpeACTBeEHHO 3aMelileHa Ha FMAPOKCHJIbHbIC 
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rpynnst OH. Lenouku ompesemsaioT BOJIOKHUCTOCTh TOOepMOPHTa; MacTHHya- 
TOCTh MHHepadla e€CTb pe3yJIbTaT KOHJCHCaNMH BOJJIACTOHHTOBbIX Wemowek B 
CIOH, MOAOOHOH KOHAeHcaluH ampuOoOBbIX WeloyeK B TaJIbKOBbIe CeTKH. 
TlocmeqHHe, KaK XOPOLIO H3BeCTHO, MpeACTaBAIOT COOOH OAHOSTAKHbIe NIOCKHe 
o6pas0BaHHaA H3 Si-TeTpadIpOB, H TaKOBbI xe 
cerku (c yactuuHol 3ameHou Si- Ha Al-Terpa- 
3[[pbl) B coax, XJIOpHTax (riMHaXx), a TaK- 
»Ke (C H€CKOJIbKO HHbIM XapaKTepOM IMeTeJIb) 
B TaKMX Ca-CcHJIMKaTaX, KaK OKeHHT, THpo- 
mut (°). KpemHekuclopogHuble ceTKH B TOOep- 
moputax 10 Mero — Keuicu nogoOubl KapTouy, 
rod@pupoBaHHomy c o6eux cTopoH. BY A-rug- 
pate pyOUbl OJHOH u3 AByYX IpHxo_AuUxca 
Ha MepHo C ceTOK 3aXOJAT B MpOMexKYTKH 
MexKAy pyOlamMu coceqHero CJIOA, H BCe xe 
MexKAY COAMH OCTaeTcCA MOcTaTOUHO MecTa 
quia Ca-KaTHouos. B Oosee rupaTHpOBaHHbIXx 
TOOePMOpHTax MeXKAY CIOAMH MOMelLaeTcCA Bce 
yBeHuMBaloljeecH UHMCIO MOeKym HeO, 
Or stow cxempt Mero u Keacu MbI mepeli- 
JIeM K KOHKpeTHOH CTpyKType clo0eB TOOep- 
MOpUTa, YUTA OMbIT NOceAHAX Hallux pac- 
mMdpoBok, MoKa3saBluiu4x (pouaruT (’), oKe- 
Hut (°) uw ap.), 4YTO ecIM MpOAyKTOM pacnaya 
Puc. 1. ToSepmopur: Tpoexua mpu Ca-ruqpocuuKaTOB mpH ~750° saBasaiorca 
Jy4e 3peCHHA BIOMAb KCOHOTAMTOBIX  BOJIACTOHHTOBbIe BOJIOKHa C OJHHApHbIMH 
newT, CuwentenHbix |B roppHposax- = yenoyxamu [SisO,]lo = 3[SiOs], To mopo- 
Gite nthe Tee *KalOulUuMA (B PH_pOTepMasibHOM CHuTese Ca- 
CHMKaTOB) CilyKaT CBOCHHbIS KPeMHeKHCJIO- 
pogHble WenoukH — KcoHoTsMToBEIe [SigQ,7].. (8). B caMoM KCOHOTIMTe 9TH 
WenoukKW AHCKpeTHbI! H YKMabiBatoTrcaA NO ABe Ha NepHO MOBTOpAemocTH 
(B WulocKocTH seHdT) @ = 16,5 A. B okenuTe caBOeHHbIe WemouKH Mepectaior 
ObITb JMCKPeTHbIMH HM CpacTaloTca 
pyr ¢ ApyroM B MWapasientbHoM 
MOJOXKCHHH, HO CO CMelILeHHeM 
Ha Mommepuoya 0, T. e. BAONb OCH 
iemoukH. OkeHHTOBbIe CeTKH, Kak 
MW) B falbKe — cJi0fax, COBepueH- 
HO muockHe.B ToOepMopuTe KCOHO- 
TAMTOBbIC JICHTLI, KOHACHCHPYACh, 
Hawle3aioT pyr Ha Apyra c oOpa- 
30BaHvem pyOuoB — rodppuposBka, 
0 KOTOpOli ToBOpHOcb Bolle. Puc. 2. ToOepmoput. Mexauu3m ' cuenmenua un 
Meranu KOH eHcalluu moKka3aubl B3aMMHOTO HaJIOXKCHAA KCOHOTJIMTOBbIX KOVJIeIL 
Ha puc. 1, fatoulem mpoeKuuto 
CTPYKTYPpbI TOOepMOpuTa TPH ye 3PCHHA BAONb Wemouku (BUH! TOPIbI Weno- 
yeK),H Ha pac. 2, re Bawa MpoeKUMA C HalesaloulMMH KOMbWaMA Mpu syue 
3peHHA MO HOpMasIM K MocKocTH cerKu *. JJocTaTouHO Hara HO BbIcTyMaerT, 
Kak B pe3yJIbTaTe B3aHMHOrO Hasle3aHHA WenoyueK B TOOepMOpuTe MepHor 
a= 11,22 A coctapaaer juuib 2/3 cooTBeTCTBeHHOrO Mepvoda B KCOHOTJIMTE. 
- HerpyQuo paccuutaTb, TO MpH KOHeHdcaluu, KOTOPad cooTBeTcTByeT pUc. 
| u 2, B KaxKQOM 3BeHe KCOHOTMTOBON WenouKku OGOOulecTBIAeTCA MO Tpu aTOMa 
Q (qBa TIpH KOHJeHCallHH TOKO COM3MBIUMXCA KOJEM HM OHH B pesysbTaTe 


/* T. JI. Kanycex u P. Pot (°), uccmeqya To6epMopur 4 KcoHOTAUT B HH ppakpacwolt obmac- 
TH, OOHAPYKMIH MOpasHTebHOe CXOACTBO MoMOc Mormouenua BOOMacTH 8—15u. Maa ToSepvo- 
puta XapakTepHa, OfHaKO, Movloca 6,2 uw, KoTOpad OOsIYHO CBASLIBaeTCA C MeKaynaKkerHolt H2O 
4 M€MCTBUTebHO OTCyTCTByeT B KcoHOTJUMTe. Ilonoce y ToSepMopura 2,9 u. orBeyaer y Kconoraura 
2,75 yw, YTO TOBOPHT O pasIM4HOM XapakTepe CBASH PMAPOKCHbHBIX rpymm OH. 

164. | an 


HaJlesaHua), T. e. @opmyvia oOpasylourelicn ceTkn OyyeT 
2 [SisOrzlQo —80?— = [SirzOai]!4- 


eo, co? 
a xumHuecKad [fopmysia TccToaHHoli uacTH TCOepMopnTa cTaHOBATCA BMeCTO 
4 {ECaO -6SiO, °*X H:O} —2 {Cayo [Si12O31] (OH).}. 


Ana 9 A-ruppata cC HavMeHBIUYM KONHYeECTBCM BOLBI HM COOTHOIIeHHEM 
(Ca) Si: H,O = 0,5, ucxoza u3 Mcyenn, MbI JomKHBI HanncaTet 


ZA {Caio [Sij2031] (OH),:2H.0}. 
Bomee Gorath! BOLOH TO6epmcpuTEr: 


(14 A) Cayo [Siz2Os1] (OH)5¢8H.0, 
(14 A) Caio [Si1eOs1] (OH)ge18H.0. 


Ha puc. | qano npnOnusutebHOe pasmemenue B suelike 11 A-rugpata’ipu- 
XOMAMMXCH Ha KaxKAbI cow 12 Si-rerpaszpow (4 nepekpbiBumxca NapHl u 
4 ofMHOUrbe), a Takxe 20 KaTHOoHOB (10 nepeKpbiBakcmuxcsn map) Ca. 12 
rHAPOKCHJIbEBIX rpynn OH (Ha Bcw syelixy), Bce HaxXOMATCA MOM HeNepeKpbIBalo- 
IWMMUCA aTCMaMH O B YFOpH3O0HTaJIbHbIX MOCTHKaX KCOHOTJIMTOBbIX KOJIELL. 
Tpyanee yka3aTb nonoxeHua 16 (Ha sa¥ueliky) uacTHuI, MexKzynakeTHoli H2O. 

Tlapagoxc c Jlox-DuHOpTOBCKHM TOGepMOpHTOM YAOBJIETBOPHTeIbHO pelllaeT- 
CA, eCJIHM COpaTHTb BHUMAHHE Ha TO, YTO Ha BOCMPOM3BOAUMOL B (?) S71IeKTPOHO- 
rpamMMe 3Toro TOOepMOpHTa OTYETIHBO BUAHO, YTO ero NepHOk, a paBeH He 
2:5,5 = 11 A, kak B OObMHEIX TOOepMopHTax, HO 3°5,5 = 16,5 A. Tem cambim 
Mapametpbl au 6 Jlox-OnopToBwcKoro TOOepMopuiTa OKasbIBalOTCA MOBTOpe- 
HHEM MapaMeTPOB KCOHOTJUTa pH NapaMerTpe C B TPH pasa OosbieM. 

Bosunkaiciilee OTclOJa npesnosoxwenne O CYILeCTEeHHOH OH30cTH JIox-OuHOp- 
TOBCKOTO TCOEPMOPHTa K KCOHOTJIUTY Cpa3y HaXOJUT NOATBepxX enue B Apyroli oco- 
OeHHOCTH peHTTeEHOBCKHX CHHMKOB NepBoro. 

B (£) noxpo6xHo pascOpano, uTo Aa O6onxX Ca-cHINKaTOB C JeTaJIbHO YCTaHOB- 
JIGHHOH WenoveuHOH CTpyKTYpOH — BOJWIacTOHUTa HM KCOHOTMHTa — XapakTep- 
HbI JIOCTATOYHO YaCTble CUBHIM COCe€JHHX KP€MHEKHCJIOPONHbIX Wenouek Ha MO0- 
BUHY Nepnoga Ob (Baonb ocu WenoueK) B CTOPOHY, NPOTHBONOMOKHYIO HOPMAVIb- 
HbIM HX CME€LLEHHAM B MOHOKJIMHHOH suelike. «(OWnOKM» TakKOrO pofa CO3qaloT 
Ha peHTreHorpaMMax LWTpHXxH, NepnenquKyapHble ocn 0", KoTOpble TOBOpAT O 
cTporoli MepHOAMYHOCTH KPHCTaWa JHWb B OJHOM HanpaBseHHv. TakumMu xe 
WITpHXaMH XapakTepH3yloTcA WH CHHMKH Cc JJOx-OlinOpTOBcKoro TOGepmopHtTa, 
T. €. €FO CTPyKTYPHble e€HHUUbI CecKOHECYHbI TOJbKO B OJHOM HalpaBJieHHH. 
TlonoxHB B OCHOBY cTpyKTypb! Jlox-OWHOpTOBCKOrO TOOepMOPpHTa KCOHOTJINTO- 
Bble I€NOUKH, MbI CMOXKEM JIA Hero OOmLyIo ¢opMyw1y TOOepMOpuTa NpescTaBUTb 


B BHJe 
2 {Cas [SiceQi7] -CH:O} => CayCag {[SigOQiz]e -10H,O, 


Takum oGpasom, Jlox-SiinopTopcKu ToOepMOpuT ABAeTCA TpeXCOMHbIM 
KCOHOTAHTOM, NoTepsBEIHM 1Ca(OH)e2, HO cu30bITOUHBIMM 5 H2O, u TeM CaMbIM 
MIpaeT POMb NECMEXKYTOYHOTO YIeHa Me2x Ay COLIUHBIM TOOepMOPHTOM UH KCOHOT- 
JIMTOM, UTO M10 MeHbIUeli Mepe He MpOTHBOPeUHT ero XApaKTePHbIM OCOOCHHOCTAM. 


MuctutytT xumun Axagzemuu Hayk AsepOCCP Tlocrynuuto 
UuctutyT Kpuctasmorpapun 1 VIII 1958 
Akajemuu HaykK CCCP 
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Jloxnann Anxanemun nayr CCCP 
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MHHEPAJIO‘HA 


M. A. PATEEB u A. H. OCHTIOBA 


rJIMHACTbIE MHHEPAJIbI B OTJIOKKEHUSAX! APHHOH /30HbI 
' JIAJIEOTEHA ®EPIAHbi 


[(Tpedcmasaeno axademuxom H, M. Cmpaxoseim™2 VI 1958) 


B ocaykax apWHbIx OOacTeH yxKe OTMeYaOCh HaJIMuHe MarHe3HaJIbHbIx 
cHIuKaTOB TuNa cenuomuta (°,’) uM NambIropcKuta (7,7). OqHaKO B lesOM ac- 
COUMalMH PVIMHUCTbIX MHHepaJiOB 3TOH 30HbI MaJIO H3YYeHbI H C 9TOH TOUKH 
3PeCHHA OTJOXKeHHA (hepraHckoro NaseoreHa MpeACTaBAIOT 3HAYHTeJIbHbI 
MHTepec. 

Hamu ObWuIM H3YUeHbI PIMHHCTbIe MHHEepaibl U3 NOPpOR Bcex ApycoB Naweo- 
reua, BbiqeneHHbIx O. C. Banmospm (1), kKpome Oyxapcxoro (ra6. 1). 

JleraIbHbIM HCCIeOBaHHAM C MPpHMeHeHHeM peHTreHorpatpHH, IJIeEKTPOHHOH 
MHKPOCKONHM, CMeKTpO*oTOMeTpHH, TePMHYeCKOTO MH XHMMYeCCKOTO aHaJIH30B 
moypepramucb 20 o6pa3yoB. IIpHmeHeHueM kOMmMIeKcCa yKa3aHHbIX MeTO- 
JOB B UcCeOBaHHbIX MOpofsax MaseoreHa PepraHbl ycTaHOBJeHbl: MOHTMO- 
pHsNOHUT, OeleIMT, MarHe3HaJIbHble CHJIMKaTbl, THApociosqa MW KaOJIMHUT. 

MouTmMopus0HUT uMeeT petbiekcht 14,2—15, 4,50 A, TunuuHbIe TepMorpam- 
MbI, 4YeTKHH MAKCHMYM MorouleHHa M. Tr. 656—670 mp, AlzO3s<19% u H20> 
10—11%, a Takxe xapakTepHylo0 OeCKOHTYpHOCTb MEIKHX 4aCTUL, MO 31eEKTPOH- 
HbIM MHKPOCKONOM JlaxKe NOce OTMbIBKH CYCMeH3HH OT deKTpOMHTOB. Belizen- 
JIMT (UKCHpyeTCA THNMYHOH AVIA Hero KapTHHOM MO 3/ICKTPOHHbIM MHKPOCKO- 
NOM, HaJIMUHeM JJIMHHOBOJIHOBOrO MaKCHMYyMa aj[copOuuu M. r. (B HHTepBase 
656—670 mp) eure 20 Ro6aBKu KCI, noBptuteHHbIM mpomenTom AlzO3s (0 23%) 
u Fe2Os, cBa3aHHOrO B peuleTKe. MaruesHaJIbHble CHJIHKaTbl BECbMa LIMpOKO pac- 
MpOcTpaHeHbI H OOHApyxXeHbI MO 3IeKTPpOHHbIM MHKpockonomM * B 14 o6pa3iax 
u3 20 u3y4eHHbIX 1poO. Onn MpelcTaBJIeHbl TOHKOBOJIOKHHCTOH pa3sHOcTbio THNa 
NasbiropcKuta (puc. | @, 2) MH B Oomee WIMpOKHX MWaCTHHKaXx THMa a-cenuouHuTa 
(puc. | a, 6). Bo Bcex caryyasdx UX HaXO*KJeCHNA OOHAPYKUBAaeTCA Tak2Ke H H36bI- 
TOUHbIA §=cHiHuKaTHbId MgO mo xuMM4eCcKHM aHasu3amM. Tugpocaioga uMe- 
eT THNMYHbIe pedpsekcht 10,1; 4,90 A mu 3ameTHoe cofepxaHue K2O (g0 4%). 
KaoOjMHAT BCTpeyeH BO BCeX Cy4aAX JIMUIb MOA 3/ICKTPOHHbIM MAKPOCKONOM. 

JlenbTopble OOpa30Banna (oOpasupt NeNe 1, 2, 9), mpeqcraBmeHHble KpacHo- 
OypbIMH MeC4aHO-rvIMHHCTbIMH MOpOdaMu, COlepKalluMH MpuMecb rpaBHA U 
MeIKOH TaJIbKH, HepaBHOMepHO KapOonaTubl (10O—37%), c BbICOKUM COMepxKa- 
HHeM JoomMuToB (49—58 %) (°) caraioTca rHApocsogo O60MouHOoro raOuTyca, 
3HAYMTeIbHBIM KOMYecTBOM Mg-cumuKaTa, Yale THMa MasbIrOpcKuTa, HW eLN- 
HHYHbIMH MWlaCTHHKaMH HM OOOMKAMH KaOJIMHHTA. 

B WemMenTe Ae/IbTOBbIX MeCuaHHKOB ene paHbute A. MU. Ocunosolt 6pinu 06- 
Hapy?KeHbl JOBOJIbHO KPYyMHble MATHMCTHIe BbINeIeCHUA MabIropcKuTa. ITO 0o6- 
CTOATEIbCTBO, a TaK*Ke MPHCYTCTBHe JOJIOMMTa HM BbICOKad KapOOHaTHOCTb 
J€MbTOBIX OTOXKEHHH NOSBOJIMJIM eH YTBepKLaTb, YTO BOAbI peK, BNaaBLIUX 
B MepraHCKHi 3a/1MB, IPHHOCHJIM 3HayHTebHOe KOJMYeCTBO COeAMHeHHH MarHHA 
(°) m OblIM HacbILeHbI KapOOHATAMH, KaK 9TO HM CBOHCTBEHHO pekaM 3aCYyIWIMBbIX 


* OjeKTPOHHOMU, POCKOMMYeCKHe CHUMKH BbIMOHeHbI A. E. PaytSopr npu ysacran asTopa. 
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Puc. 1. OneKTpOHHOMMKpockonMuecKHe CHHMKH TOHKOH dpakunu. 12500. 
a, 6 — Mg-cuaukaTbl Tua cemuomuta (a — 1085/1, 6 — 125/19), 6, e — Mg-cuan- 
KaTbl THIa MaJIbIPOpCcKHTa (6 135) tee) 


JIAH, T. 123, Ne 1, Parees u Ocnnoga 
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Tauuuctpie MuHepasbi 
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Tpumevauna. 1. Mecta psdTuA OOpasnos (ropmso0uTE uM paspessl): Ne 125/138 — Tanne; Ne 127/7 — 
eas: Nod 124/11, 121/12a — Cypxu; o6pasen Ne 2/2 — Mchapa; Ne 4/83 — Uanrpiprout, No 125/19 — 
Tanre; Ne 1051 — Pumrau; Ne 1/19 — An-Cait; Ne 3/5 — Meqapa; N% 105/11a — Pumiran; Ne U2 — Vic- 
apapa, Nee 135/1B, 136/14a — Pumtan; Ne 6/2 — Uchapa; NN 104/37, 104/36 — Pumiran; Ne 6/19 — Ucdapa; 
ANv 103/1e — Pumran; Ne 8/2 — Ucdapa. ‘ 

: ae elmnnuHoe Haxomenne, +-++ CymlecTBeHHaA NPMMeCb, ++-+ rnaBHbili HOMUOHEHT. 
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obuactelt (°). OOunnue Mg-cuuKaToB, OCOOeHHO B KapOOHATHbIX, JOJOMHTOBBIX 
ocalKaX J[eJIbTOBOM HW OMpeCHeHHOH 30HbI, NOMTBEPKAaeT ITOT BHIBOL. 

YcuIOBMA NOHM2KeHHOM COMeHOCTH BOL 3aIMBa ObIIN ONpeAeeHHO yCTaHOBuJe- 
npr A. MW. Ocunosor (*,°) Ha ocHOBaHHH (bayHHCTHYeCKHX HW ApyrHx AaHHbIx AVIA 
NIMH, OOpa30BaBlIMxcH B CepewuHe nosfHeanalickoro BpemeHu (nauka Al}, 


o6paser Ne 12). Cxoqubie, XOTb H He CTOJIb JOCTOBepHble YKa3aHHA MMEJIMCb M0 
OTHOIMeHHIO K TIMHaM, OOpa30BaBLIMMCA B CaMOM KOHIle paHHeTYPKeCTaHCKOrO: 
Bpemenn (oOpasey Ne 14). Jina ormoxenui Haualla aJlaickoro BeKa (NoNol 0, 
11) orknOHeHHe COmeHOCTH HaMeyaOCb JIMIb MmpeqnomoxKHTeIbHO (°). OOpas- 
wb NeNe 10—12 u 14 npeazcTaBeHbI TOHKOOTMYYeHHbIMH Pa3sHOCTAMH, B KOTOPHIX, 
10 JIAHHbIM M€X@HMUeCKUX aHaJIN30B, IIPHMeCb aJleBpHTa He NpeBbuuaeT 4%; 
BCe 3TH TIMHbI KapOonaTun, NeNo 11 u 12 Onu3KH K MepreaM. XMMHUeCKHH 
aHalu3 oOpasua Ne 12 noxasan caemyromjee Ccoep2KaHHe KOMMOHEHTOB (B %): 
SiOz 40,47; AleOs 11,66; FesOs 3,67, CaO 17,16; MgO 6,43; SOs 0,29; m. nm. nm. 
20,48; cymma 100,16, H2O rurp. 6,02; COz 16,74. Ilepecuer noKasbiBaeT, TO 
KaJIbIuT cocTaBneT 22.40%, nonomutT 14,45%, cTemeHb JONOMUTHOCTH 39, 
cumukKaTHpIh Mg 3,27%. 

Visyyenue riwHUCTHIX MUHepaJiOB MOKa3avi0, YTO B OOpa3iie Ne 12, B3ATOM HB 
OTJIOXKeHHH OMpeCHeHHOFO 3asIMBa, MpeoOmagaeT MarHHl-cuMKaT THMa MaJibl- 
TOPCKHTa, €CTb IpHMeCb THJPOCIOLbI H MOHTMOPHJIJIOHHTa, MpHCyTCTBY!OT 
eJMHHYHbIe OOOMKH KaOIMHHTa. Bauskuii cocTaB uMeloT OOpasub! NoNe 10 u 
14, Ho B OOpasue Ne 10 mpucytcTBy1oT Takxe GelizenmuT,a B Ne 14,n0-BHqHMoMy, 
HECKOJIbKO OOJIbIIe MOHTMOpHIIOHUTAa. B oOpasue Ne 11, KOTOpbIH ABAeTCA OT- 
HOCHTeJIbHO Oomee ry6OKOBOAHbIM, 4YeM TPH Apyruve, MpeoOsayaeT MarHni- 
CHIMKaT THNa a-cemuouuta (Tab. 1). Takum O6pa30M, HECMOTPA Ha YKa3aHHble 
pa3sIMuHA, WIA BceH STOH rpynnbl XapakTepHO MpeoOaqaHve MarHHii-cHIMKa- 
TOB, UTO COIHKAaeT HX C Je@bTOBbIMH, TAK2K€ HECOMHEHHO OIIPeCHEHHbIMH OTJIO- 
XKEHHAMH HW OTMMYAeT OT MOUTH GecKapOOHAaTHBIX HIM MaJIO KapOOHaTHBIX PJIHH, 
O6pa30BaBLUHXCA MPH COMeHOCTH, OH3KOH K HOPMaJIbHOM MOpcKOH. MuTepecuo, 
YTO Q@-CENHOMHT ABIAeTCA MOpOAOOOpasyIouluM H B JOJOMHTOBOM Mepreve H3. 
THMNCOHOCHOH NaykH NO3Hecy3akckoro Bo3pacta (o6pa3zer Ne 8). 

AJIeBPHTOBbIe TIHHbI, OOpa3s0BaBlUIHeCA MpH HOPMaJIbHO MOPCKOH CoseHOCTH, 
HO B 30He, 61H3KOH K Gepery (oOpa3upr NeNe 6, 16, 19), xapaxTepusyroTca mpeo6- 
JaaHHeM H3OMETPHYeCKOH THAPOCJIOALI HM MOAYHHEHHBIM KOJIMYeCCTBOM MOHTMO- 
pHiOHHTa. OTmeyaloTcaA TakxKe e€JMHHYHbIe OOJIOMKH KaOJIMHHTa WH HMPOJIKK 
MarHueBoro CHIMKaTa. XapakTepHO, 4TO NOCIeHHH OOHApyxKeH B KapOoHaT- 
HbIX pasHocTax (NeNe 16, 19), HO oTcyTcTByeT B GeckapOoHaTHOH ameBpuTUcTO- 
mecuaHolt ruuue (Ne 6). 

OrueTIMBy!0 XapaKTepHCTHKY MO cocTaBYy TvIMHMCTbIX MUHepaJOB MOyyalor 
M TOHKHE IIMHbI, pasHble NO BO3pacTy, HO (ballMasbHO CXOZHbIe, OOpasoBaBlineca 
B THXOBOMHBIX YCJIOBHAX MIpH COMeHOCTH, OIM3KOH K HOpMaJIbHO MopckKoit. IIpe- 
oOaaiollMMH B HUX ABJIACTCS MOHTMOPHJWJIOHUT, MIpHCyTCTBYeT MIpHMecb H30- 
MeTPHYeCKOH FUApociOAbI OOMOMOUHOTO MpoHNcXox*JeHHA, a cuHKaTH Mg u 
OOJIOMKH KaOJIMHUTa efMHMUHD! (Tab. 1). Jia ranH 9TOrO Tuna xapaKTepHo 
MOJIHOe OTCYTCTBHe KapOOHaTa WIM He3HaYHTebHOe eFO KOWIMUeCTBO (He GouIb- 
me 5%), a Tak2xKe TOHKHH MexaHuyecku cocTaB cbpakunn <0,01 mm (>90% — 
oOpasipi NoNe 4, 5, 7, 15). Xumnueckunit coctas dpakuuu < 0,001 mm ToHKux 
ruimH (OOpasen Ne 5) 61H30K K MOHTMOpHsOnNTy (B %): SiOz 49,95; TiOe 0,64: 
AlzOs 19,37; Fe2Os 5,20; FeO 0.49; CaO 0,68; MgO 3,28; Na2O 0,20; KeO 2,18; 
H20'5,79; H20°11,23; COz 0,20; C 0,58; cymma 99,79. 

B utore JeTabHoro u3sy4eHHA Kak accOlMallui PIMHUCTHIX MHHepasoB, Tak 
M MOpOOrHH YacTHL BCKPbIBaeTCA UX CBOEOOpasHe B BOMOeMaX apHHO!i 30HbI 
HM HaMeualoTCH HeKOTOpble YepThI TeHesvca HM CBA3H C (allMabHO-sMTONOrHYe- 
CKHMHM THNamu Nopog. IIpuBeqenHbiMu JaHHbIMU OTYETIMBO yCTaHaBJIMBaeTCA Ma- 
KCHMaJIbHaA KOHMeHTpalua Mg-cuuKaTOB B AebTOBbIX OTMOXKEHUAX HM balun 
ompecHeHHoro 3amuBa. [lo-BuquMomy, HaCbIIeHHOCTh KapOoHaTaMu 9TUX OTIO- 
%KeEHHH CNOCOOcTBOBaIa TeHepHpOBaHHIO MarHHli-cHIMKaTOB, KOTOpble Tak 


168 


APAKTEPHBI AVIA TOHKUX Pa3sHOcTel CHJIbHO KapOOHAaTHBIX TIMH HW Meprediel, co- 
-pP2KaBIUMX MHOFO JONOMUTA. 

CBA3b MarHHii-cHMKAaTOB C JIOMOMMTHOCTIO CTO OTUCTMBA (ra6n. 1), 
O MpaKTHYeCKH BCe OecKapOOHaTHEIe PIMHBI JIMMICHbI HX WIM COMepxKaT HHYTOXK- 
le KOIMUeCTBAa (CJMHHYHbIe HTONKK). Oro 3acraBaser cuutaTh Mg-cusuKarul, 
IK 2Ke Kak MH Qowomuter (°), WHareHeTuueckuMu. BeposTHo, OHM reHepHpoBa- 
(Cb HWS OCTATKa OCHOBHbIX COJIeH MarHHs Beef 3a acCHMHJIAWMeH B cbopmMe 
IOMHTA Bcero HaJIHUHOTO satlaca CO, HOBbIX BO UH OCayKa. DTOMy mpolec- 
/, HECOMHEHHO, CnocoOcTBoBaa Judpysua CO, 43 HOB B MpHOHHbIe BOLBI 
AcceHHa, KOTOPaH yxe oTMeyalacb A. VM. Ocunosor (°). O6pa3sopanue Mg- 
IMHKATOB, HapAAY C NONOMUTaMH, B WHareHese pasbAcHHAeT HW OOMIHe UX Kak 
ACIbTOBLIX OTJOHKEHHAX, TAK H B (PalluAX OMpecHeHHOrO 3aJIMBa MU B THMCO- 
CHOH JaryHe. B ycnoBuax @epranckoro nameoreHoBoro 3asuBa OOcTaHOBKa 
iareHe3sa BCeX Tpex daliHasIbHbIX 30H Oblia OarompHATHOH A renepalun 
i§-CHJIHKATOB, MOCKOJIbKy OHA BCIOAY XapakTepH30Baslacb OOMIbHBIM nMocTyn- 
-HHEM B OCaOK COeH MarHuA HU MpeoOpasoBaHveM UX B ZoNOMUT. M3 marepna- 
0B 0 Naeoreny Depraubl BLIACHACTCA, UTO MaJIbIFOPCKUThI CBAZAHbI C MeHbIeli 
IOMUTHOCTHIO OCAXKOB, ACeMHOUHTbI, HaoOopoT,— c HanOoublUeH MOJIOMHT- 
CTHIO. JTOT (akT XoOpowio cormacyercA Cc MaHHbIMH, NOMyYeHHbIMM paHee 
,’) HJ KapOOna BOCTOUHOH OKpauHbl Pyccxoli niaTdopmpl. Uacruuno Mg-cusuKa- 
I (OCOGeEHHO MaJIbIFOPCKUT), BEPOATHO, MOFVIM ABATHCA HW aJJIOTHPCHHBIMH, BBI- 
ICALIMMUCH H3 COJIOHYAKOBHIX MOYB BOJOCOOpHON MoMaqH, MOCKOIbKY TaKOH 
10c06 mepeHoca Obl O6Hapy2xKeH B PeyuHbIX B3Becax p. Cpip-JJappu (°). UerKaa 
IHY POYCHHOCTh PHAPOCJIOAbI K aJIeBPHTOBbIM MOPCKHM Hi JeJIbTOBLIM PIMHaM H 
30METPHYHBIM raOHTyc UX MWaCTHHOK YKa3bIBaloT B JaHHOM CJlyyae Ha aJVJIOTH- 
sHHOe HX MpoNcxoxwAenue. HecoMHeHHO, aJIJIOTHreHHOe MpOucxoxueHHe 
MeIOT 3f\eCb OOJIOMKH H rekcarOHaJIbHble MIaCTHHKH KaomMHHTa. MonTmopyii- 
SHUT TATOTeeT K HanOoulee TOHKUM Oeckap6OHaTHbIM OCayKaM UH MOUTH WeIMKOM. 
(CYTCTBY€T B CHJIbHO JOJIOMHTOBHIX NMopofax. HanOouee oTYeTIMBO 9TO Mpocue- 
MBaeTCA B pasHO*allMasIbHOM TOPH3OHTe Cy3aKCKUX OTMO%KeHHH Ces.DepraHbt. 

Uckst0uHTebHO BbICOKaA JMCNeEPCHOCTb MOHTMOPHJVJIOHHTOBBIX IIMH, OXHO- 
SpasHO OPHeEHTHPOBaHHble UX CTPYKTYPbI, OTCYTCTBHE 3feCb CBA3H MOHTMOPMI- 
HUTA C C SPy3HbIM NeMJIOBbIM MaTepHaJIOM yKa3bIBaeT, CKOpee, Ha ayTHreH- 
IM ux rene3u3. [lapareneruyeckne accomwalluH — CeMHOJIHT B JOJIMUTOBBIX pas- 
\CTAX, MOHTMOPHJIJIOHHT TOHKOOTMYYeHHBIX TIMH WHOra C Ma/IbIropCKuToM (mp 
1a6OH JOJIOMHTH3ALLHH), —OTMe4eHHbIe HaMH JIA MayleoreHa Depranbl, He ABJIAIOTCA 
-KJIOUeHHeM. OHH OTMedaJIMCb (*) HB OTIIOXKCHMAX APHAHOH 30HbI C2 u C3 Kpacuoit 
OJIAHbI H MOryT paCCMaTpHBaTbCaA Kak MPpH3HAaKH WHTeHCHBHOM X€MOPeHHOH ce- 
IMCHTAILHH BOJOCMOB 3aCYIUJIMBOH 30HbI, CMemMpuKa KOTOPbIX TaK sipKO OOpH- 
paHa H. M. Crpaxospi (2°). 

/Iia Oonee yfaseHHbIx OT Gepera HM OTHOCHTEJbHO rIyOOKOBOJUBIX y¥acTKOB 
> MCKJIOYCHA TaK2Ke BO3MOX%KHOCTb, YTO MOHTMOPHJWIOHHT B KaKOH-TO YacTH 
jpasoBaJIcH B Mpolecce 3aMeJVIeCHHOM KOAary JAMA W3 TOHKOH B3BeCH, IMPHHOCH- 
oi C CYIIM, apuAHbIi KIMMaT KOTOpOH ompeyena ero oOpasoBaHke. 


Tloctynnuio 
28 V 1958 
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Jornann Ankanemun nwayr CCCP 
1958. Tom 123, Ne 4 


ITAJEOHTOJIO‘H A 


Tl. HW. TOPO®EEB 


HOBDIE JAHHbIE OB OJIMFOWEHOBOH ®JIOPE Y a. PEXKEHKM 
B 3ANAJHOM CHBHPH 


(ITpedcmaeaeHo axademuxom B. H. Cyxaueseim 20 VI 1958) 


Ocrarku pacreHuit u3 OOHaxKeHuA 0 eBOMy Gepery p. Bonbimol Kupru3xu, 
DOTHB 3alafHOrO KOHIa J. PexeHkKuH, Ha CeBepoO-BOcTOK OT r. TomcKa, H3y4a- 
icb B. A. Xaxnoppi (*), I. A. Hukuruxpm (cnucok ony6mukoBaH B pabore 
. B. Mnuseposa (*)) uw M. I. Top6ynospm (?,?). 

Huxke NpHBOAATCA pe3yibTaTbl NaseoKapnonormyecKkux UCcIeOBaHHlt 06- 
3Il0B MOpOA u3 cKBaxHHbI Ne 17, mpo6ypeHHor B mae 1957 r. Mexennuos- 
coh maptTweH SanafHo-CnOupcKoro reomoropa3sBeqouHOrO ympaBJieHHaA Ha 
BoM Oepery p. B. Kupru3ku, k 3ananzy oT 2. PexeHKu 4 OOpa3ila nopospl 
com 32 xr, B3aToro M. I’. Pop6yHospm B 1954 r. 13 ropH30HTa MecKOB Ha ype- 
» BONbI H3 OOHAKeHHA y W. PexeuKu. DToT OOpasell cooTBeTcTByeT TOPH3OHTY 
‘BaokuHbl No 17 c ray6uupt 54,0 m. Hoppe aHHble cBeseHbI B Tabu. |. 

TpeTH4Hble OTJIOXKeHHA 3eCb 3asleraloT B eMpeccHW Ha MOPCKHX IJIMHHCTHIX 
[aHllaX HM2KHeroO KapOoHa HM ABJIAIOTCA WIA Bcero paHoOHa JpeBHeHWIHMH U3 
yeruuHpix. M. [. Top6yuHos (”) noxpa3qzenner OTMO2*KeHHA, BCKPbITbIe CKBaKH- 
4H u OOHaxkeHHeM, Ha KacnapaHckKylo CBUTY (HHKHAA MOMOBUHA OJIMTolWeHa), 
JeNCTABJICHHYIO MecKaMH C vlacTaMu Oyporo yrviA OGuleH MOUIHOCTbIO JO 5 M, 
PexkeHcky!lO CBHTY (BepxXH cpedHero OIMroleHa), MpeAcTaBJIeHHY!0 TIMHaMH, 
TIMHKaMH HW MecKkaMH Cc MuacTaMuH Oyporo yraa OOuleH MoU{HOCTbIO WO 43 M. 
2)KCHCKAAH CBHTA MepeKpbIBaeTCA NecKaMH C TOHKHMH MpOCJIOAMH TVJIHH, KOTO- 
ae, mo M. T. Pop6yuosy (?), rumcomerpHyecKH COOTBeTCTBYIOT TOILE mec- 
B JlarepHoro cafa y r. Tomcka. 

Ha ocuoBaHuH W3y4eHHA OTMeYaTKOB JIMCTbeB H3 TIMH PexkeHCKOH CBUTDI 
. A. Xaxsios (*) orHec aTy TOULy K BepxHemy 90leHy. K 90leHy Ke OTHOCHT 
JULY TWH -C McTOBOH daopok u B. B. Musepos () xora Bbillenexaline Meck 
CeMeHHOHM dopo on, cormamascb c I]. A. Hukurunpim, cyutaer oHroleHo- 
imu. Cam I]. A. Huxutun, u3yyaBuiuit CeMeHHBIe (OpbI U3 pa3HbIX c0eB 06- 
yKeHHa, mo coo6ujeHu1I0 B. B. Mu3eposa (?), cuuTaer HX OAHOBO3paCTHBIMH, 
[OIHe CONOCTaBHMbIMM Cc JlarepHOCafCKHMH, T. €. BepXHeOJIMFOIeHOBbIMH. 

ConocraBiaAd CHMCKH pacTeHHH H3 pa3HbIX TOPH3OHTOB CBOAHOrO pa3pes3a, 
JIb3A HE 3AMCTHTb MX OobWOro cxoscTBa. HaynHaa CHH3Y BBepX, MpOHCXOQUT 
(lIb MOCTeMeHHOe OGeHEHHe TOPH3OHTOB paCTHTebHbIMA OCTaTKaMH BOOOULE 
cMeHa (palluii, HO He H3MeHeHHe CaMOH piopHl. Pasqemenue BCeH TOJILIH Ha ABe 
MTbI OUCHb YCOBHO HM BOSpacTHbIM pa3IM4HAM He cooTBercTByer. B lWes0M 
*KeHCKad (blOpa MOUTH TOxKMecTBeHHa JarepHocanckoH. Hapsgzy c yucTO CcH- 
PCKUMH 3HeMaMH B HeH HMeeTCA MHOrO PopM, THMMUHDIX MA CBPOMeHCKO- 
-omuroueHa, MHOWeHa MW Jaxke HHKHEFO MIHOMeHa, NOITOMY MpeAMOMOKeHHE 
A. Xaxaopa u B. B. Museposa 06 90eHoBoM Bo3spacTe pexKeHCKOM TOVILIA 
BepuieHHo oTmagaer. Bonee Toro, Kak JlarepHocaycKas, Tak MW pexKeHCKaA 
|OPbI IIpH MepBOM 3HaKOMCTBe MpecTaBsAtorcA Oomee MOMOAbIMH, YeM Cpe 
ouroleHosble cbiopbt Ka3axcTaHa, HalpHMep OowlaTTaMcKasl (pnopa, H BO 
eX CJIYYaAX ABJISIOTCA MOcMeveraHCKUMH, T. €. CpeHe-BEpXHEOMMTOLMCHOBPIMH 
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PacnpeleieHue BCX H3BECTHBIX 3alaQHO-CHOMpCKHX TPeTHUHBIX cpiop 
npeleax Cpewwero — BepXxHero OMPOWeHa H HECOMHEHHOYO MHOlleHa MIpercra 


4 
dd 


| ee 
df 52 
Puce. 1. 1, 2—Taxodium dubium (Sternb.) Hr., ‘cemena, 3x; 
3 — Glyptostrobus europaeus (Br.) Hr., cema, 5x; 4 — Potamo- 
geton corticosus Nikit., Koctouka, 8x; 5—/— Sparganium _asi- 
aticum Dorof., kocrouku, 5; 8 — Epipremnum cristatum Nikit., 
cema, 5X ;9—JI — Carpinicarpus longistylus Nikit., maogp, 5x ; 
12 —Carpinus sibirica Dorof., maogz, 5x; /3—14— Broussonetia 
tertiaria Dorof., cemena, 8x; 15 —Stephanandra minima Do- 
rof., cema, 8x; /6—18 — Cyclocarya cf. paliurus (Batal.) Iljinsk., 
39HTOKapHEl, 3X; 19—20 — Liriodendron tulipifera L., cemena, 
5x ; 21—23 — Phyllanthus compassica Dorof., cemena, 8x ; 24 — 
Proserpinaca reticulata C. et E. M. Reid., mnog, 8x ; 25—26 — Bra- 
senia sp., cemeHa, 5X; 27 —Staphylea rugosa Dorof., cemsa, 5x; 
28 — Spondiaecarpum turbinatum Menzel., naon, 3x; 29—Styrax 
sp., cema, 5X; 30 — Nyssa disseminata (Ludv.) Kirchh., Kocrou- 
Ka, 5X; 3/—d2 — Parthenocissus sp., ceMa c AByX cTopoH, 5X; 
383 — Cladium Reidiorum Nikit., opeuex, 5x ; 84—35 — Polanisia 
sibirica Nikit., cemena, 8x; 36—38 — Morus sibirica Dorol., 
cemena, 8X 


JIAeT 10Ka elie OUCHL TPYAHYIO 3afauy W WIA ee pelleHHA HY XKHBI elle HOBIE 
CaMble TUWaTeJIbHbIe HcCceOBAHNA. OHakO HM celyac MOXKHO CKa3aTb, 4TO 
OuMroleHe OcTanyTca sop 1. BenospKu Ha p. TaBze, Bce chop u3 paspe 
Lies 


War acinee) 4 


lvinia cerebrata Nikit. 

rolla ventricosa Nikit. 
tomentosa Nikit. 

xodium dubium (Sternb.) Hr. 
lyptostrobus europaeus (Br.) Hr. 
squoia sp. 

nus sp. 

mpha sp. 

yarganium multiloculare R. et Ch. 
_ asiaticum Dorof. 

)tamogeton corticosus Nikit. 
erosus Nikit. 

lisma sp. 

aldesia proventitia Nikit. 

sirpus sp. 

adium Reidiorum Nikit. 
Dipremnum ornatum R. et. Ch. 

| cristatum Nikit. 

racispermum canaliculatum Nikit. 
| jugatum Nikit. 


yclocarya cf. paliurus (Batal.) Iljinsk. 
iglans sp. 

(nus kireevskiana Dorof. 
arpinus sibirica Dorof. 
arpinicarpus longistylus Nikit. 
roussonetia tertiaria Dorof. 
jorus sibirica Dorof. 

horoidea reticulata Dorof. 
frasenia sp. 

uphar sp. 

sratophyllum submersum L. 
‘momenium sp. 

agnolia sp. 

iriodendron tulipifera L. 
Olanisia sibirica Nikit. 
Idrovanda sp. 

iquidambar sp. 

lucommia europaea Maedler. 
irunus sp. 

ubus sp. 

‘ephanandra minima Dorof. 
ilanthus sp. 

layllanthus compassica Dorof. 
Nondiaecarpum turbinatum Menzel. 
‘aphylea rugosa Dorof. 

cer sp. 

eliosma europaea Reid . 

itis sp. 


). gibbosus E. M. Reid. 
liclidocarya Menzelii E. M. Reid. 
lyssa disseminata (Ludv.) Kirchh. 
rapa sp. 

froserpinaca reticulata Reid. 

Iralia sp. 

helycrania Gorbunovii Dorof. 
tyrax sp. 

talesia crassa (Reid) Kirchh. 
jenyanthes parvula Nikit. 


dirematospermum Wetzleri (Hr.) Chand}. 


| Kacnapanuckaa CBuTa | Pexenckaad CBHTa 
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TaOamuma 1 (npoxom«e Hnne) 


Peskenckaa CBHTa 


Kacnapauckaa CEHTAa | 


Mutepeanpl ckBaxKuubl Ne 17, M 


62,5 | COMA | 54,0 | 48,8 | 45,0 


Menyanthes sp. 

Sambucus pulchella Reid. a 
Trichosanthes fragilis E. M. Reid. 

Compositae gen. = 
Carpolithes spp. a 


+ +++ 


Ilpumeuaune. Canty ganpi no M. I. Top6yxosy. 


Komnacckuit Gop Ha p. Tp, cioppt Pexenku u Jlarepuoro caqa, ropbi Oy ppl 
yreH THMa TapCKHX MW KO3IOJIMHCKHX H, BO3MOXHO, axe PlOpbl THNa KHPeek 
cKHX rinn. HecomHeHHo Goee MouOsbIe dbnopp! KoxkepHukosa, Bopouosa | 
Ap., B 3HayHTeIbHOM cTemeHH OOorallleHHble COBPeCMeCHHbIMH BHaMH, N10-BHIF 


MOMY, OTHOCHTCH K MHOLMeHy. | 


BotaHwyeckult MHCTHTYT Iloctynuse 
Akaylemuu HaykK CCCP 19 VI 1958 


UHTHPOBAHHAS' JIUNTEPATYPA 


1M.T.Top6yuHos, Bort. xypu., 41, Ne 5 (1956). *M.T.Top6yuos, Jos 
7 Hayy4H. KoHep., nMocssuten. 40-neTu10 Benukol OxtTa6ppcKoli pesomiounH. Tomck, B. 4, 195% 
3B.B.Mus3epos, _ Tp. Topxo-reon. Unc. 3an.-Cn6. dun. AH CCCP, s. 15 (1956 
*B.A.Xaxaos, Wess. 3an.-Cu6. reon.-pass. ympapa., 2, B. 2 (1931). 
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Joxnzagn Akagemun nayx CCCP 
1958. Tom 123, Ni 4 


ITAJIEOHTOJOLH A 


M. X. MOHOC30H 


O HAXOJKAX IIbIJIbIbI EUROTIA CERATOIDES (L.) C. A. M. 
B JIEMHHKOBbIX OTJIO)KEHHAX EBPOMENCKOM 
TEPPHTOPHH CCCP 


(ITpedcmaeaneno axademuxom, B. H. Cyxaueeoim 7 VII 1958) 


BbisicHeHHeM BOMpoca O XapakTepe MpHJIeQHHKOBOL pacTHTeMbHOCTH 3aHH- 
aJIMCb MHOrHe OOTaHHKH H Teorpadl H Ha STOT CYET BbICKa3aHO MHOFO pa3HbIXx 
HeHHH. BosbuimHcTBO HCCeOBaTeel CKMOHHbI CUHTATb, YTO B MpHeLHUKOBO!i 
He H Ha HEKOTOPOM pacCTOAHHH OT Hee CyLeCTBOBa JaHAUapT ocoGoro TuNAa, 
> HMEIOWHH NOJIHbIX aHaJIOrOB B COBPeMeHHbIX YCJIOBHAX HW MpelcTaB AWN 
)OOH «XOJIONHY1O JIECOCTeNb» C OCTPOBHBIMH JIECaMH H OOBOJHEHHBIMH 3a60104NeH- 
SIMH HW 3aCOJICHHBIMH HU3HHAaMH. I losBuBlMecs B NOCeMHHe FOAb NaeoboTaHH- 
eCKHe MaTepHavibl (”) TaK2Ke CBHJETEILCTBYIOT O TOM, TO B MpHueHHKOBOL 
DHE CYLIeECTBOBaa OccOad <«NpHJIeHHKOBaA» paCTHTeIbHOCTb, HOCHBIUAA 
1OXKHbIN KOMMJICKCHBIM XapakTep. 

_ B cpBa3n Cc BBeJeHHeEM B MpaKTHKY CNOPOBO-MbWIbIeBOTO aHaJIH3a BHOBbIX 
TpeyeseHHH HCKOMaeMOH MbWVIbIUbI, WIA OCBeLeCHHA STOTO BOMpoca yasOcb 
WYUHTh PakTHYeCKHH MaTepHasl, B YaCTHOCTH MIO CeEMeHCTBY MapeBbIX, MblIblla 
OTOPLIX BCTPeyaeTCA B JICMHHKOBbIX OTJIOMKCHHAX YACTOT MH B XOPOWeH COxpaH- 
loctH. I]pou3BogMBueecaA paHee JIMWb CYMMapHOe OMpeeseHHe MblIbUbI Mape- 
IX 6€3 BHAOBbIX OMpeeseHHH MOXKeT MPHBeCTH K Pa3JIHYHOMY, HM He Bcerla 
2pHOMY, TOJIKOBaHHIO pe3YJIbTATOB CIOPOBO-NbIIbIeBOrO aHaiH3a. Tem Oovlee, 
TO MO MaKpOOCTaTKaM OMpefeAIOTCA, B OCHOBHOM, PyJlepaJibHble BUAbl Mape- 


IbIX (Chenopodium album, Ch. rubrum, Ch. glaucum, Polycnemum sp., Atrip- 


OX Sp. H mp.). Clemkyer, OHaKO, OTMETHTb, YTO HaXOAKH MCKOMaemMOH ceMeHHOH 
\JOpbl MapeBbIX 3HAYHTe/bHO 6eqHee, YEM HAXOJKH MbIVIbILbI B TEX Ke MYHKTAX 
paspesbl y r. IIneca, y c. PaTbaHoBKu (*:3)). Sto cBA3aHO, OYeBUHO, C TEM, YTO 


| poy KTHBHOCTE C€MAH MapeBbIX 3HAUHTEJIbHO MCHbIwWAaA, YEM MPOLYKTHBHOCTb 
‘BUIBULI. Tak, HampuMmep, OfHH 9k3emnMiap Chenopodium album npogyiupyer 
7) no 100 ThIctu cemAH, B TO BpeMaA Kak OfuH 9k3emMAp Atriplex verrucifera 
mu Kochia prostrata, Kak NoKa3aJIM HaluM MOfcuerbl, MO*KeT AaTb OT 26 No 75 
LYJIJIMOHOB MbWIbIeBbIX 3epeH. IIbibya HbIHe COPHbIX BHAOB u3 posa Atriplex, 
shenopodium M Jip. TakxKke uacTO BCTpeyaeTCA B HCKOMaeMOM COCTOAHHH, HO 
WIA JICMHHKOBbIX OTJIOXKCHHH BaxkKHO MIpHcyTCTBHe, HapAay C HUMH, Jpyrux 
(uoB co cnelnduyeckoH a9konOrueli — KcepodHToB BoOOule HU TasOPuTOB B 
'aCTHOCTH, XapaKTePH3yYIOIUWNX OMpeeeHHbIe MOYBeCHHO-KJIMMaTHYeCKHe YyC- 
fOBHA. 

C 9TOH TOUKM 3peHHA MpelcTaBAIOT HHTepec HAaXOAKM MbIIbIUbI pAa cTeM- 
[bIX BHZOB, HanpuMep, Eurotia ceratoides (L.) C. A. M., Kochia prostrata (L.). 
hchrad. u fp., BHe HX CoBpemeHHoro apeasia. Eurotia ceratoides B coppemeH- 
\ibIX YCJIOBHAX MpefcTaBAeT KCepOPUTHbIM KyCTapHHYeK WIM NO yKyCTapHH- 
heK, BbICOTOH JO 1 M, BCTeMHOH O6NacTH C MpAMbIM CTeOEM H POJIBIMH JIMCTbSMH, 
-B ropax MH MYyCTbIHAX — C CHJIbHbIM JBYCTOPpOHHUM OnywieHuem. Kak yka3bl- 
kaer A. C. Jlo3uua-JlosuucKkaa (°) B cmelWabHOM McculeqOBaHHH, MOCBALLCH- 


hom Eurotia ceratoides, sor BHA pacceeH B LIMpOTHOM HampaB/eHHH Ha Ooub- 
| 175 


WIOM IIpocTpaHcTBe: OH Mmponspacraer B CepepHom’ Kurae, Tu6ere, 3amayHel 
Tumanaax, LlesrpaibHo, Cpequeli u Mano Asun, IOxunol Cu6upu, toro-B 
CTOUHBIX H 1OX%KHBIX palionax Esponeiicko Tepputopuu CopercKkoro Coro3a, C 
BepHom Kapka3e, 3akaBka3be, 4YacTHuHO B SanaqHol Espone (Bexrpus, Men 
Hux), Mpane, Acranuctaue (puc. 1). Ha Bcem 9TOM MpoTsxKeHHU OH TIpHypoue 
K OO1aCTAM C KOHTHHCHTAJIbHbIM KJIMMaTOM, BCTpeyaeTCA B CYXHX CTeMAX, MT 
CYXHM CKJIOHaM, Ha MecKax, Ha WleOHUCTOH M TvIMHHCTOH NouBe, yXO UT 
rlyOb MYCTbINb HW MOAWHMaeTcA BbICOKO B Topp! (ZO BbIcoTE! 4500 m), rae urpae| 


| 


CYULCCTBEHHYIO POJIb B COCTaBe HaFOpHO-KcepO@uTHOH paCTHTeJIbHOCTH. | 
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Puc. 1. Apeam Eurotia”ceratoides u MyHKTbI ee HaXOJOK B MCKOMae€MOM COCTOAHHH. 

7] — HaxoqKu B OTJIOXKeHHAX KOHIA MOCKOBCKOM cTaquuH HeMpoBckoro oveye- 

nenua (D— Dw): J — Bogna, 2—c. Typunyka; II — HaxoyKu B 

OTMOKCHUAX SNOXH Basalickoro omeqeHenua (W): 3—Kyanaxu, 4 — Iunes- 
ckui, 5 — IInec 


] 
| 
) 
B uckomaemoM cocTosHHuM Mbwibia Eurotia ceratoides cucTeMaTHuecky 
BCTpeyaeTcA B OTMOAKEHHAX MHEMPOBCKOH H Bas alickKOH JIC@MHHKOBbIX 9IOX § 
page NyHKTOB Ha TeppuTopHH EsponelickoHw uacta CCCP. 

O mpuypoueHHocTH WaHHOrO pacTeHHA K MYHKTaM HaXOfOK e€PO IIbWIbILbI CBE 
NETeIbCTBYeT TOT (aKT, YTO MblIbIa BETPOOMbWIACMbIX MapeBbIX (KaK MOKasaui 
Halim HaOsiofenua Hag Kochia prostrata B [[pukacnulickoi Hu3mMeHHOcTH # 
1952 r.) B OCHOBHOH cBOeH Macce OceflaeT B HeMOcpeycTBeHHOH OH30CTH Oo 
MpOHSBOAAMerO PacTeHHA, 3a Mpefebl OMHOFO KHJIOMeTPa BO3AYUWIHbIM ITyTeN 
MepeHOCHTCH JIMWIb ee HeSHayNTelbHan yacTb. [Ibiibya Eurotia ceratoides ni 
mpefctaBlaer coOok eAHHHYHOK HaxOJKH: HaMH 3aperucTpHpoBaHO cBBILLK 
60 IibWIbIeBbIX 3epeH XOPOLWeH COXpaHHOCTH. | 

MoccualbHaA Mbwibia Eurotia ceratoides umeer caemyioumme Mop(bosora: 
yecKHe OCOOeCHHOCTH: KOHTYP 3€pHa POBHBIH, He BOJIHHCTbIH; QHamerp or If 
no 23,7  (y pasMUHBbIX 3epeH); NOpbl B KOuMYecTBe Jo 40, quamerpom 1,95 
2,6 », 9K3MHa TOHKaA 1,95—2,5 pw, ee AByxcOHHOe cTpoeHHe B OOMbUIMHCTBE 
cy4aeB AOBOJIbHO OTYeTJIMBO MpOCMaTpHBaeTcaA, 06a CJIOM MOUTH paBHOH TOMI 
HbI. COMOCTaBJICHHA C STAJIOHHBIMH IpelapaTaMH PeleHTHOH MblJIbIbI MOATBEp*K 
WatwoT MpaBHJIbHOCTh OMpeseneHHA. Onpetenenua mbwibibt Eurotia ceratoide: 
ObIIH CleIaHbl B OOpasiaX H3 paspe30B,TOUHO JaTHPOBaHHBbIX MO reosOrMyecKuy 
HM CMOPOBO-NbWIbIeBbIM JaHHbIM. J]IA 9N0xH AHEMpOBCKOrO oeweHeHUsA OBWIE 
MpOaHaJIH3HpOBaHb! OOpasi{bl M3 CKBAXUHbI B AOMMHe p. Boqua (Mock. o6s.), ry 
Eurotia ceratoides o6HapyxxeHa B OOpa3ue M3 cIOA MecKa Ha rtyOuHe 6,9 M 
OTHOCAerOCA K KOHILY MOCKOBCKOMi CTaqMM STOO ONeCHEHHA, a TaK2Ke U3 pas 
pesa HaQnOMeHHOH Teppacbl p. Upum y c. Typunaxa (*Kuromupck, 062.) ué 
cmon mecka Ha rayOuHe Il Mm. J[nax anoxu sBangalicxoro oneleHenua— 
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APEBHE-O3ePHbIX OTMOAKEHHH B OBpare ’pemauek, y r. Ieca (MBanosck. o6.1.), 
| paspesa y c. Kyaxu (CayuKoli 061. BCCP), a takxe 43 CKBaXKHHbI B JOJH- 
tp. IIppt y kopgona Tlunescxnii (Pa3ancKkaa 062.). Bo Bcex MepeuHCJICHHbIX 
pywaAx HaxOKU MblWibitbt Eurotia ceratoides copmecrHo c ApyrumMu Busamu 
ApeBbix (cM. Tan. 1) npHypoueHbI KO Bropoli MOMOBHHE MeLHUKOBOL 9N0xH, 


Dy alowed 


(NOBHA HaxoxwKeHna mpabubt Eurotia ceratoides (L.) C. A. MB aeqHMKoBEIX oTMOKeHHAX 
| Ha Esponeticxon uacta CCCP 


a ST 


D_j,)Dw W 
Qi Sur Qi 
Coctas MblbibI H chop Bogua | TypunnKka Inec Tusesckui | Kynaxu 
CKB. 17 je 


P—4 
oop, 36 o6p- 30 o6p. 44] o6p. 18 o6p. 24] o6p. 46J/o6p. 1730 


imMit cocras 
Jipepecuan 89 33 16 Al HIN | 2245.5) 24 


TpaBanucraa 8 34 55 61 Soma 75 
Cnoppi 3 33 29 DP Cae ROORO 4 
Wbia TpeBecHbIx 
Picea 23 4 4 fe) 1 1 — 
Pinus 70 38 1 M5) wil || BP 241 
Betula 7 48 87 65 Uy | Bu 79 
Alnus u Salix 4 2 UL 441 3 1 4 
Jibila TPaBAHMCTHIX | 
Gramineae 4 27 Ze 3 _ _ 16 
Cyperaceae 2 16 26 16 7 4 1 
Artemisia 61 36 13 15 Sy. KG 06 
Chenopodiaceae 24 9 9 26 24565 13 
3HOTpaBbe 13 12 33 47 36 | 16 14 
Chenopodiaceae or oOulei cymMpI 
TIbIJIbILbI H CMOp 1,922) 3,06 49 |) MSS} i WS) |), ABE ORL 
crap Chenopodiaceae 
Chenopodium album + + + + + 4- 
Ch. botrys +? =P ar 
Ch. hybridum + -L 
Ch. urbicum ip 
Ch. foliosum + et = 
Chenopodium sp. + oP 
Atriplex verrucifera + +? ] + 
Kochia laniflora + + Sin 
K. scoparia te of 
K. prostrata + ae Sie a °E 
Salicornia herbacee an 
- Halocnemum strobilaceum + 
_ Suaeda sp. ate ++ + os ot ie 
— Suaeda confusa a | 
- Salsola sp. sis ai 
_ S. foliosa cis 
_ S. ruthenica =5 
- Petrosimonia sp. + 
_P. crassifolia =k 


pakTepH3ylouleica, cyA MO BCe€M JIaHHbIM, CYXHM HU XOJIOQHbBIM KJIHMaTOM. 
IK NOKa3aJ/iu pesyJIbTaTbl CNOPOBO-bIIbIeBOTO aHaJIH3a, B 3TOT NepHor Ape= 
[Han PacCTHTeJIbHOCTb HOCHJIa XaDaKTep COCHOBO-6epe30Boro PpeAkoOuecbA HU 
AYNTEJbHYIO POb B CPOPMMPOBAHMH PacTHTeNbHOTO MOKpoBa MpHoOperau 
ABAHHUCTbIe rpyunHpOBKu cCTelMHOro oOuHKa. B cocraBe TPpaBAHHCTOH pacTH- 
IbBHOCTH OTMe€YaloTCHA KCepOdpuTbl, B YaCTHOCTH raJlopurTyl M3 C€MCHCTBa Mape- 
B YCJIOBH AX KOHTHHEUTAJIbHOTO KJIMMaTa BTOPOH MOJIOBHHbI JI@MHHKOBOH 3T10- 
; Tipu HaJIH4Guu BeUHO!It Mep3JIOTBI, Ml0-BH]MUMOMY, TIpOHCXOAHJIO TIOBe€p XHOCT- 
» 3acomeHue mous (3,8), urO H CMOCOOCTBOBaIO MPOABH2KeHHIO KCepOPuTHbIX 
3axa3 984 177 


OJHOJICTHHKOB Ha ceBep, Tle OHM 3aCeIAIH OCBOOORMBLIYIOCA OT ba TeppHTd 
puto Cc elle HefOCTaTOUHO pa3BHTbIMH NOYBaMH. TakHMH pacTeHHAMH, MaJiO Tp 

6OBaTeJIbHbIMM K MOUBCHHO-KJIMMATHUeCCKHM YCJIOBHAM, Kak pa3 H ABJAIOT 

MHOrHe MapeBble, H B uacrHocTH Eurotia ceratoides. Takum oOpasom, cucTemg 
THuecKHe HaxoOJKH Mbwibubt Eurotia ceratoides B Je@/,HHKOBbIX OTJIO*KeHH 
EpponelickoH TeppHropuH CCCP sBnojmHe 3aKOHOMepHbI H CBHeCTeIbCTBY 
O TOM, YTO 3TOT BHUJ, MOxKeT ObITb MCMOMb30BaH Kak OHH W3 PYKOBOJLAWIMX BUI 
MpWJIe€QHHKOBEIX dyvlop. 


Vucrutyt reorpaduu Tocrynusio0 
Axajlemuu HayK CCCP 12 Vill 958 
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HToknuann Akanemuu HayK CCCP 
1958. Tom 123, Ne 4 


PHCTOJOPHA 


JI. Bb. BEPJIMH 


) 


MCTOXMMMYECKOE H3YY4EHWE PJIMKOFEHA B KOKKE YEJIOBEKA 
MPH PETEHEPAUMM HW AYTOTPAHCIJIAHTALLHH 


(ITpedemaeaeno axademuxom H. H. Anuuxocoim 80 VI 1958) 


Vimetoumecs B suTeparype WaHHble 06 M3MeHeHUAX OOMeHa YIVIeBOJOB B 
DxKe TPH 3axKHBJICHHM paH, TpaHcmlaHTaluu u Apyrux mpomudepaTuBHbix 
polleccaX KpaliHe (pparMeHTapHbl WH KaCaloTCA UCKJIOUHTebHO smuyepmMuca 
mekonMTawuHnx (1,7). OHH BEINOHEHbI, KpOMe TOrO, MeTOJaMH, He MO3BOJAIO- 
MMM BbIABHTb Oovlee HIM MeHee NOJIHY!IO KapTHHy pacmoloxkeHuA rinKorena 
|Tem Ooviee, OOHAPyXKHTb Apyrue yrvieBosbl. PesybraThi, NOMyYeHHbIe B HO- 
(eHee BPeMA Ha pa3HbIX OObeKTax (°,*) H B NepBylO OYepeb B SIIMTeEMMAX pH 
ONONMepaTHBHbIX Mpolleccax, JaloT OCHOBaHHe MOJaraTb, YTO HW B SMMAepMuce 
MOBEKa MOryT ObITb OOHAPy2KeHbI 3aKOHOMePHble H3MeHeHHA TPIMKOreHa Tp 
VIOTPaHClaHTalMn HW pereHepalluH. 

_ MarepnasioM cCJIyKHJIH JIOCKYTbI KOXKH YeNOBeKa, CpesaHHble JepMaTOMOM 
) H NpeqHasHayeHHble JIA AayTOMMACTHYeCKOTO 3aKPbITHA OoMbUMX ePeKTOB 
ce OOWMPHbIX OxOoroB II] cremeHH, H KYCOUKH KOXKU, NOMYYeHHbIe BO BPeMA 
10NCHH WIM ayTomcuH uepes 6—70 cyToK nocse mepecayku-. Kycouxu Opin 
sATbI OT 37 OOJIbHBIX™ HM BKJIOUaIH B CeOA Kak yuaCTOK ayTOTpaHCMlaHTata, 
K W OKpyxKaloulylo ero pereHepHpylolly!lo KOXKYy y Kpasx O*OroBoH pauHbl. 
e€PMATOMHBle JIOCKYTHI Nepe NepecaXkou Opin nepdopupoBaubl, yToO OOycui0- 
(MO HaJIM4He B TpaHCIWIaHTaTaxX MHOKeCTBAa M@JIKHX paH, a CJleOBaTeIbHO T0- 
BJICEHHe MHOTOUHCJICHHBIX O4arOB pereHepalun. Hamuune nocseqHuXx, a TakKe 
sPeHePpaTHBHbIX H3MeHEHHH B OOAaCTH Kpad OXKOFOBOM paHbl JasIM BOSMOXKHOCTb 
BYYHTb THCTOXHMHYECKH TIMKOFeH He TOJIbKO B CaMOM TpaHCIIlaHTaTe, HO H 
) pereHepHpyloujeH Koxe. 

) YuacTku JepMaTOMHBbIX JIOCKYTOB H KYCOUKH KOKH B paclipaBJIeHHOM CO- 
|OAHMH (PHKCHPOBAaHbI 2%KUAKOcTHIO KapHya, pexke WeHkep-CpPOpMOOM HM op- 
WJIMHOM. SasMBKa B WeuOUAMH-Napadun. Cepuu cpe3os TommMHon 7—10 pu 
bce NOKPHITUA MWIeCHKOH WeJOUAMHAa OKpalieHb! 10 Metoxy Xouxucca (Hu@e- 
Wiad KuCIOTa) C MocdeLyoulel MOKpackoH siep TeMaTOKCHJIMHOM OpJMxa 
| ust 6e3 Hee. CoceHHe Cpe3bl, CJIY2KHBIUHe KOHTPOJIeM, OOpaOoTaHbl CJIIOHOH 
ou 37° B Teuenve | uaca HM 3aTeM OKpallleHbI TeM xe COCOOOM. 

| Uisyyenue JepMaTOMHBIX JIOCKYTOB NOKasaJl0, YTO B SIMepMuce M STMTe- 
QJIbHbIX 3/1eMeHTaX MIPHaTKOB KOXKU TIMKOreH He BbIABAsSeTCH. KousareH- 
ie My4KH WepMbl mpHoOperator posoByloO OKpacky Mmoce o6paOoTKH m0 Xou- 
iecy, T. €. OHH COepxKaT TIOKO- HM MyKonporen Ab! (°). AprupodusbHbie BO- 
*KHa COCYJOB KO?KH HM MBIILIIL, MOQHHMAIOUIMX BOJOCHI, IpHHHMaloT APKO-po3so- 
(H Uper. 

B mpouud@epupyioureM SMMTeIMM Kak B YCOBHAX pereHepallHH, Tak HM ay- 
TpaHciiaHTalMH KOK MOABACTCA SHAVHTEMbHOC KOJMYECTBO 3aKOHOMCPHO 
cnoslaralolwuxCA BKJIIOUCHHH TvIMKOreHa. 

OnuepMaJIbubIli pereHepaT y yeOBeKa, KaK H y ApYrHX MJICKOMNHTAIOUIMXx 
mpoTHBIx (7,14), MHOrocIOeH; YpOBeHb ero AudpepeHUMpOBKU HMxKe, YeM B 


* T[punowy ry6okyio} GaroxapHocTb 3a MOMOUlb B MouyueHHH MaTepHasa BpayaM br Ge 
uxpuesy, MH. H. Taymosy, H. B. lyqum-Jleskosnyy u A. H. Opwtosy. 
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HOPMaJIbHOM SmHyepmuce. BasocbumbHad WHTOMIAasMa SJIeMeHTOB Oa3aJIbHOTS 
MW CympabasabHOrO COeB COMepHUT OObIUOe KOJHYECTBO pHOoHyK.1eonporeHy 
nos (PHII) (4,14) u mourn cpo6osHa oT BKOVeHH riMKorena. IlocmeqHue B 3Ha 
YMTeJIbBHOM KOJIHUCCTBE HaKalJIMBalOTCA B UMTOMIA3Me SIEMCHTOB CpefHeH 30) 
HbI 9M epMuca (puc.1a). BksmoueHua riMKOreHa MMeIOT BU, APKO-KpacHbIX Med 
KUX 3ePHBbIWeK, Oolee HH MeHee PaBHOMePHO 3aNOJHAIOUIMX BCIO KJICTKY} 
VUnorga Goulee KpyMHble PpaHysibl pacnOsaraiorcdA HeMOCpeACTBeHHO OKOJO Api 
(puc. la). Hexoropbie s1eMeHTbI CpeHeH 30HbI, BCe Je ALIMeCH MHTO3OM KJ1eTKH 
M IWMpOKHve B MpomMepupyiouleM INUTEIHH MeCXKKJICTOUHbIe MPOMeKYTKH MOdI) 
HOCTbIO JIMIMeHbI riMkKOreHa (pc. la u 6). C mpHOmM2xKeHHeM K TIOBepXHOCTHO 
30HE BKJIIOUCHHA PIMKOTeHa 34MCTHO YMEHbIIAIOTCA B KOJIMYECTBE, a 3aTeM U BOB 


Me KpyNHbIe HM MeJIKMe 3epHa KepaTOrHaMHa, HHTCHCHBHO OKPalllMBaloulHec 
reMaTOKCHJIMHOM (puc. la u 6), HO HeEBbIABJIAIOUMeCA pH OKpaCKe TOJIbKO Md 
Xouxkuccy (puc. 16). 

MexkseTouHoe BellecTBO MOJIONOH rpaHyJIAWMOHHOH TKaHH H Oa3aJbHas 
MeMOpaHa NOX 2MHepMasIbHbIM pereHepaTOM OKPpalllMBaeTcA moO XOUKMCCY 
61eHO-po3oBbIli UBeT (puc. la u 6). To, uTO OMHCaHHbIe BKJIIOUCHHA ABJIAIOTCA 
JeHCTBUTeIbHO TIMKOreHOM, JOKa3bIBaeT HX HCue3HOBeHHeE NMoce OOpadorKH 
Cpe30B CJIIOHOH: MYKO- WIM TJIOKOMpOTeHAbI COCIHHUTCJIbHOTKAHHbIX BOJIOKOH 
u 6a3anbHOH MeMOpaHbI Mocse JelicTBUA aMusa3bI He H3MeHsAoTCA. Tloce non} 
HOFO TlepeKpbITHA NecbekTa IIHAepMasbHbIM perenepaT MocTeneHHO MmpHooperaet 
CTpOeHHe HOPMaJIbHOrO 3NNepMuca yeOBeKka. KomuuectTBo ci0eB %KH3HECIIOCOG 
HbIX 3JICEMeHTOB YMeHbIUaeTCA, a OPOTOBeBLUHX, HAOOOPOT, YBEIMYHBaeTCA; Mit} 
TOTHYeCKaA AKTHBHOCTb 3aTHXaeT. OJHOBPeMCHHO YMeHbIWaeTCA KOJIMUeECTBA 
rIHMKOreHa B WHTOMIA3Me SIHTeIHAIbHBIX KJICTOK BIJIOTb JO ero NOJIHOTO McCue? 
HOBeCHHA Ha CaMbIX MO3HHX H3 MpoOcwe*KeHHBIX cTaqHH. 

Koxkuble TpaHciaHtTaTbl K 6—7 cyTKaM Mocsle MepecaqkH OOHapyxKHBaWw 
B pa3HbIX yuacTKaxX HeOJHHAKOBbIe H3MeHeEHHA; Ha BCeM MpPOTAKeHHH HaOJIIO 
JaercH cMeHa mposucepupyrouux uw HeKpoOMornuecKHx yuacTKoB (1° 1%) 
B OJHMX MeCTAaX SMHTeIMM Pe3KO YTOJIICH, COCTOHT H3 MHOTHX CIO0eB KJIeTOK 
OoraTbiX BKJOUCHHAMH TviMKOreHa (puc. 2 au 6). TlocmeqHne B Bue MeJIKH* 
uid Oomee KPyNHbIX 3epeH paciOuaraloTcA MO BCel WHTOMMIAa3Me HIM B Mepude 
pHuecKHX YaCTAX KJICTOUHOO Tesla. QJIeEMeHTHI OazasIbHOrO HU cylpabasasbHOre 
cnoeB, GoraTbie PHIT, k Kony MepBol Hee Mocie MIacTHKH OObIYHO CBOGO}: 
Hbl OT ruiMKOreHa (puc. 2 a). OHakO K STOMY BPeMeHH B HEKOTOPHIX yuacTKaX 
SNUTeIMA TPaHCMMaHTaTOB B NOWbAAepHOM YacTH KJIeTOK Oa3aIbHOrO C/OH M0: 
ABNAIOTCA TpaHyJIbl riHKorena (pyc. 2 6). | 

B Apyrux yuacTkax ayTOTpancmiaHTaToB, rye MO TeM WIM HHbIM pHunHay 
MpeoOlafaior JucTpoduyeckue H HeKPOOMOTHMUeCKHe H3MeHeHHA, SIM LepMus 
HMeeT TakHe %Ke TOJIMIMHY HW KOJIMYeECTBO CIO€B, KaK H B HOPMaJIbHOM KOE 
Apa WH WHTONIAa3Ma SMMTeMaIbHBIX KJIETOK OKpallMBalorTcd Oe THO. QNUTeMM Ab 
HbI€ SJICMCHTbI B STHX YUACTKAX He COJepxKaT BKMIOUCHHH TauKoreva (puc. 3). 

TlomHMO =yNOMAHYTBIX yUaCTKOB 9SIIMepMuca TpaHcMaHTaTOB, TyIMKOreE 
HakallWIMBaeTCA B YCHJICEHHO pa3pacTarlolleMCA %XKH3SHECMOCOOHOM SITHTeJHE 
1IPHaTKOB, KOXH, OCOOeCHHO B KJIeTKAX Hapy2KHOFO BOJOCAHOTO BUaraHUlé 
{puc. 3). 

CoeMHUTeIbHOTKaHHad YaCTb TpaHcllaktata K 6—7 [HO Mocme NepecaKt 
OObIuHO MOUTH He COJep2KHT BKIOUeHHH ranKOreHa. MexkseTouHOe BelIeCTBO 
KaK HM B HOPMaJIbHOH KOXxKe, OKPalleHO B PO3OBbIli UBeT, T. €. COMeP2KUT FIIOKO 
uid MykonpoTewAbl. EXWHHYHbIC 3CpHbILKH PIMKOreHa COCpeOTOUeHLI MO XO} 
KallMJIApoB (puc. 2 6). 

QnMepMUC AYTOTPaHCMaHTaTOB MIMTeMbHOe BPeMA OCTAeTCA YTOJIILeHHBIM 
€FO SJIEMeHTbI MposMepupylor; yuacTKU, re OH B pesybTaTe HeKpoOnoTuye 
CKUX H3MeHeHM NOrHO, NepeKpbIBalOTCA SIM epMaJIbHbIMH pereHepaTaMH, BO3 
HUKIWHMH TlaBHbIM OOpasoM 3a CueT MpomMdepaluu UM BbIXOa Ha MOBepXHOCT! 
STMTCNHAIbHBIX MPHAaTKOB KOH. Bee 9TO BpeMaA KOMMUeCTBO TIMKOreHa Ipo 
AOMKACT OCTABATLCHA B STIMAeCpMUCe 3HaYMTeIbHbIM. B oTuM4He OT Ooee paHHH 
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Puce, 1. Cocequne cpesbl 9nuqepMambHOrO pereHepaTa, OOpasoBaBillerocHa B MeCcTe 
nepdopaluu AepMaToMuoro sockyTa. 13 CyToK nocse naacTHKH. KapHya, XOUKHCC. 
Muxpodoto. O06. ummepcus 101, oK. 10. a — oKpallieHbl rmuKoreH WH -ALpa, 6— OKpa- 
IUe€H TOJIbKO rIMKOreH, 6é—nNoce PepMeEHTHPOBAHHA AMHNA3ON PAHKOTeH HE BbIABJIACTCA 


Puce. 2. Yuactku ayToTpaucnsmautatos. a, 6 — Kapnya, 

8 —WeHKep-dopMou., XouKucc, PTeMaTOKCHIHH OpsHxa, 

a—6 cyTok. O6. uMMepcua 90x, OK. 7. PucyHoK. KouTypbi 

CHATbI Ha YPOBHE MHKpockonHoro cTOmHNKa. PenpoxyKuHa 

2:3. 6—6 cytoKx. O6. umMMepcusa 101, ox. 5; 6 — 33 aus, 
O6. 90x, oK. 5 


Puc. 3. PaspacTaHue 9NHTeIHA HaPyKHOTO 
PROMOCAHOPO BuarawHula B ayTOTpaHcnan— 
tate 6 cyToK. Llenkep-@opmow, XouKHcc, 
reMaTOKCHJHH Spsauxa. Mukpodoto. O6, 
umMmepcua 101, oK, 10 


POKOB, B NO3AHHEe PIMKOFeH Bce Yallle OOHAPYXKMBAeTCA B OONbIIOM KOMUeCTBE 
| KIeETKAX PIYOOKUX C1OeB SMMepMuca, a TaK2xKe B COCOUKOBOM cy0e T@pMbI 
puc. 2 6). Bonee toro, 3epHa ramKorena, nour OTCYTCTBOBaBLUHe Mpexye B 
OCAMHUTEIbHOH TKAHH, MOABISIOTCA B UMTOMIa3Me BePeTCHOBHAHEIX B pas- 
ese PuOpoOsacTow NocreneHHO pyOulytoulelicd coeMHUTeNbHOL TKAHH B BHe 
(PYNHBIX 3epeH, a B MEXKKJICETOUHOM BellleCTBe — OUCH M@IKHX, elle 3AMeTHBIX 
‘paHyJ. 

B camble MosqHHe U3 MmpocmexKeHHbIX cpoKos (70 cyToK Mocsae mepecayKn) 
<OMKHbIC TPaHClIaHTaTbl, KAK H HOPMaJIbHad KORA, MOUTH JIMIeHbI BKJIIOUCHUT 
wiMKOoreHa. EqBa 3amMeTHOe MOpO30BeHHe UMTOMMA3MbI STM epMaJbHbIX KJIeTOK 
1ocle OOpa6orku no XouKuccy, WpaBla, MOxKerT ObITh OObACHeHO HamMUNeM He- 
JOIBIUMX KOIMYECTB LudpysHO pacmpesenenHoro rauKorena. V3 coequnutenb- 
10H TKAaHM MIMKOreH TakxKe HCYe3aeT, A MYKO- WIM PIIOKOMPOTeHAbI MexKKue- 
fOUHOTO BelLeCTBa NONpexHeMY OKpalMBaloTcA B OeMHO-po3soBbIi Wer. 

HeoOxoquMo oTMeTHTb, 4YTO KaK pereHepuHpyr1oulNit snuepMuc B OGacTH 
2aH, TAK MU MpomMepupywouwi snvTetMuH TpancnmanHTaTOB B TeueHHe JVIHTeMb- 
HOrO BpeMeHH OOpasyer Norpy2KHble BOCHamuTeIbHbIe (18) paspacraHHsA, OCO- 
SeHHO PeSKO BbIPaxKeHHble Moce HapylweHuA uHHepBauun (?,!°). B norpyxXHbIXx 
paspaCTaHHAX SMHTeEIMA, KaK M B MOKPOBHBIX MWiacTax, BCera HMeIOTCA BKJIIO- 
¥eHHA TINKOreHa. Ilocse ycraHOBJeHHA OObIUHbIX OTHOWICHHH SNMTEIHA HM CO- 
eMHUTeIbHOH TKaHH WH (OpMHpOBaHHA Oa3abHOl MeMOpaHbI 9TH paspacTaHHA 
He NOABJIAIOTCA. 

B nposndepupyrouleM 3muJepMuce MOXKHO OTMeTHTb OMpeeueHHbI rpalu- 
eHT paclipeleeHHA PIMKOPeHa: OH COAeP2XKHTCA B IIeMeCHTAX CpeAHeH 30HbI, OCO- 
OeHHO OoraTa HM HavMeHee AuddepeHunpoBaHHas ee uactb. Ilo HampaBmeHuio 
K CBOOOAHOH MOBeEpXHOCTH TIMKOreHa CTaHOBHTCH MeHbIlle, a B MOBepXHOCTHBIX 
OPpOroBeBlUHX COAX OH OTCyTCTByeT. KuaerkH ray6okux coOeB 3TH epMuca, 
HMeIOWHe pe3KO Oa3s0dubHy!o WuToMMa3smy, OoraThr PHI] u wuKorga He cosep- 
KaT Tuiukorena. 

CyesaHHble HaOJOMeHHA Hajl THCTOXHMHYeCCKHMH M3MeHEHHAMM TvIHKOreHa 
MpH perehepalluH WM ayTOTpaHCianTalMu KOXKU YeJOBeKa NOKA3bIBalOT, YTO 
B YCJIOBHAX Npomudepalluu sIMAepMuca MU, eCTeCTBEHHO, MOBbILeHHOrO OOMeHa 
MpOUCXOMT, HaflO MOJlaraTb, ero ycuuIeHHOe pacxOOBaHHe NyTeM TJIMKOreHO- 
mu3a (*). OWHaKO peCHHTe3 PIMKOFeHa OKa3bIBaeTCA H3ObITOUHbIM H MOTOMY OH 
OOHapyxXMBaeTCA B OOJIbIUMX KOJIMUeCTBAX B SIMIMAepMuce HM B MeHbINHX — B 
COCIMHHTeEIbHOH TKaHH. B pesyabTare CHH2KCHHA WHTeCHCHBHOCTH OOMeHHBIX 
MpoleccoB, HacTyMaroulero B KO*Ke Ha MO3AHHX CpoKaX pereHepallHH UM B TPaHc- 
WwlaHTaTax, pacxoj, riMKOreHa, BepOATHO, yMeHblulaeTcad. OrcyTcTBHe FlMKO- 
reHa B lipenapaTaxX HOpMaJIbHOH KOK WM KOKUH, BSATOH Yepes OOMbIIMe MpOMe- 
MKYTKH BpeMeHH NMocme nepecanku (7°) HH Havadla pereHepallMu, MO3BOuAeT 
MpelnoaraTb, UTO PeCHHTeS FIMKOeHa B STHX CLYYaAX HeT MeHee 9HEPrHYHO 
M MOKpbIBaeT JIMWIb ero pacxog. 


BoeHHO-MeJMUHHCKaA akayleMua TloctymHso 
um. C. M. Kuposa 27 VI 1958 
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THCTOJIOTH 


M. C. BHHOrPAJOBA 


K FHCTOXAMHYECKOW XAPAKTEPMCTHKE 
COEXMUHUMTEJIBHOTKAHHOHM OCHOBbI KO)KH HOBOPO)KJEHHbIX 
BEJIbIX KPbIC 


(IIpedcmaeaexo akademuxom H. H. Anuakoeoim 28 VI 1958) 


B nacrosmee Bpema mospoOuo usyyex (1 8) smMepMuc KOXKH OeJIbIX KPBIC, 
OOpa30BaHHe H CTPOeHHE eFO IIPpOH3BOAHbIX, KJICTOUHbIC 2/ICMeHTHI COCAMHUTEJIb- 
HOH TKaHM KOXKH UM ee BOJIOKHHCTad cTpoma. B nocweqHve TOsbl NOABHJIMCh pa-' 
Gorn (° !!), KoTOpble XapakTepH3yIoT pacmpeyesenne H KOJIMYCCTBO MeTaXPOMa>| 
THYeCKOH CYyO6cTaHILHH, BbIABJIX€MOH TOJIYHAHHOBbIM CHHHM, B OCHOBHOM BEelike- 
CTBe COCAMHUTCIbHOH TKAHH KOXKH KPbIC IIpH HEKOTOPbIX IKCIePHMCHTAJIbHbIX 
yCIOBHAX. OfHakO CHcTeMaTH4¥eCKOrO FHCTOXHMHYeCKOFO HCCIeEQOBaHHA OCHOB=} 
-HOPO BellleCTBa KOXKH ITHX YKHBOTHLIX B HOPMAJIbHbIX YCJIOBHAX He MpOH3BOLH- 
JOcb. Safayet HaCTOMUero HCCIEOBaHHA ABJIACTCA BbISCHeHHe XapakTepa pac- 
NpeesieHHA KHCIbIX MYKOMOJMCaxXapHOB B COCAHHHTeIbHOH TKaHH KOK HO- 
BOPOXKJCHHbIX KPBIC. 

Matepvan duKkcupoBasica B 12% opMasHHe, 3a1HBKa MpOBOAMach Mapa } 
JI@IbHO B MapapvH uM B WesmonqMH. Hapszy c oObmMHbIMH rucTOMOrMYeCKHMM 
MeTONaMH (reMaTOKCHJIHH-303HH, Massiopu, »*enesHbI remaTokcuuyH Teiyen- 
raiua, Ban-[ 30H, HMMperHallusA CepeOpOM Ha peTHKYJIHHOBbIe BOJIOKHa) Cpe 
3bl OKPalUMBaJIMCb TOJLYHMHOBbIM CHHHM, 110 MeToxy Xewua, ndd-neptoqHoK 
KHCOTOH HM cyqaHoM-2. IIpopognscs OOa38aTebHbI PepMeHTATHBHbI| KOHTPOJIb 
¢ HaTMBHOH TeCTHKYJAPHOM MHa/lypOHHAas0i HW C OUMILEHHbIM CTaHapTHbIM Mmpe-| 
NlapaToM ee — wiMa30i. Bein uccieqOBaHbl KpbICATa OJMHHAWaTH MOMeTOB. 
OT 3OPOBbIX KPbIC, COMep2xaBLIMXCH B OHHAKOBbIX YCIOBHAX. 

O6beKTOM UcCeOBaHHA CJTy2KMJla KO%*Ka WeH Ha YpOBHe ropTaHM WIM Mep-| 
BbIX KOIel Tpaxen. JlepMa B 9TOH OOMacTH XOpOWO AuddepenuupoBaHa Ha TBA 
COA HM MOCTeMeHHO MepeXOAUT B PbIXJLyIO COCMMHUTEIbHYIO TKaHb MOKOKHOrC 
clOA, B KOTOPOH HHOPa MOXKHO OOHAPyXKHTb MOMKOMKHYIO MOMepeyHO-MOMOCAa- | 
TY}!O MBILUILY. 

TlopepxHocrTHblit coi jepMbl OoraT KjeTKaMH BepeTeHooOpasHol cbopMEt 
€ OBaJIbHbIMH ALpaMu. OTM KJIeTKH PacnOlaraloTCA NapaJebHO MOBepXHOcTH 
KOXKU, CBAZAHbI Apyr C APyrOM OTPOcCTKaMH UM OOpa3yIOT CMOWHOK CHHUMTHH. | 
Kpome Toro, 3ecb BcTpeyalorcsA B HeOONbIIOM KOMUECTBE H Apyrve KeTOUHBIe 
QJIEMEHTHI, TaBHbIM OOpasom rucTuounTH. Mexay KaeTKamMu MOBepXHOCTHOTO 
COA MpOOeratoT MHOTOYNCIeHHBIC HM OUCHb TOHKHe BOJIOKOHMa, KOTOPbIe OpHeH- 
THPOBaHbl, KaK HM KJICTOUHbIe SJICMCHTbI, MapadJieIbHO MOBepXHOCTH KOKH. 
IIpu okpacke TOJYHJMHOBbIM CHHHM OCHOBHOe M@XKKJIETOUHOe BeleCTBO 3STOFO 
choad udpysHo MpoKpauiMBaeTcA B He2KHO-pOsOBHIii UBeT, YTO COOTBETCTBYeT 
T-MeTaxpomasHH. Kpome Toro, 3yecb BUHO MHOTO MeTaxXpOMaTHY4eCKUX 3epeH, 
KOTOPbIe MeCTaMH paCIOJIOXKeHbl OYV€Hb TYCTO HM 3aNOJIHAIOT NOUTH CIVIOUIb 
MPOMeXYTKH MexKAy KJIeTKaMM, MECTAMH 2Ke peAKO pasOpocaHbl B OCHOBHOM Be- 
ulecTBe; TAaKHe Ke 3epHa COMepxKaTCA B 3HAYHTEIbHOM KOJIMUeCTBE B IMTOMNA3- 
me (buOpoOsactos. [Ip o6pa6orke mo merogzy Xewwia MexKyTOUHOe BellecTBO 
MOBEPXHOCTHOLO COA LepMbI AuPpy3Ho MpoOKpaliMBaeTCcA B HEXKHO-TOMYOOH WBeT 
(pre. | a). B Hem TakxKe BbIABJIAIOTCA PpaHysbl, HO HX MeHbILe ueM Ip OOpaG6or- 
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€ TONYHAMHOBBIM CHHHM, HW paciOlOxKeHbI OHH pexe. Camble MeKHe rpaHyJIbl, 
IpPHONMKaIOWHeCA MO BeMUMHE K TIbWIeBHIHBIM, MecTamH oOOpa3yloT TOHKHe 
| KOpoTKHe WenouKH. [loceqHHe Mp cMaGObIx yBeMYeHHAX BbITIALAT KaK OUCH 
(@KHbIC BOJOKOHMAa. BHYyTpHKJeTOUHBIX 3epeH, MOMOXKUTEMHO OKpaLIMBato- 
JAXCH 10 XeJWIY, B MOBEPXHOCTHOM Cul0e epMbI OOHApy2KUTb He yAatocb. O6- 
adorka IIndp-nepiioqHoli KucnoTol uerKO BbIABIAeT OasaIbHy!IO MeMOpaHy 
| SEPHUCTOCTS TYYHBIX KleTOK. Basa/ibHat MeMOpaHa uMeer BUY TOHKOM u3BH- 
(MCTOH HEIMpepbIBHOH JIMHHH, Me€CTaMH pa3BOOKHAIOMIelCA; CTeKMOBU HAA 060- 
(OUKa BOJIOCAHBIX QOJWIMKYJIOB TaKXKe YeTKO BUA. 

InyOokuit cio epMbl Xapakrepusyerca Gomee pbixabIM pacmomoxKeHHeM 
(IETOUHBIX SJICMCHTOB H OTCYTCTBHEM KaKOli-IM60 OPHeHTHPOBKH B UX pacrio- 
loxeHHH. Ilomumo KjeTOK du6poOacruyeckoro psa, 3,ecb uMeeTca OombUIOe 
COJIMYCCTBO TYYHBIX KJICTOK, BCTPeyalOTCA THMMUHbIeC PHCTHOWUTHI UH JelKOI- 
bl. XapAaKTePHbIM JWIA STOPO COA ABMAETCA HasIMUHe B HEM 2KHPOBBIX KJI@TOK 
)a3JIM4HOFO Tuametpa. IyOokul cioH AepMbI Geen BOMOKHAMH, OCOGeHHO Maso 
IX B CpeMHHX yuacTKax JaHHOrO COA, Pe TOHYAHWIMe apreHTO*uIbHble BONO- 
OHA OOpasyloT HexHy1o cerouky. Ha mpenapatax, OKpallleHHbIX TOMYHAHHO- 
IM CHHHM, OOHAPy2KHBaeTCA Mp Mepexose OT MOBepXHOCTHOrO COA K Tly- 
OKOMY MNOCTeNeHHOe paspacTaHve KOJIMY4eCTBa BellecTBa, aloulero MeTaxpoMa- 
wuecky!o OKpacky. B cpefHel uacTH riyOoKoro cOA ZepMbl, TaM rye OUeHb 
[aJIO BOJIOKOH, OCOOCHHO BeJIHKO KOJIHYECTBO MeTaXpOMaTHYeCKOFO OCHOBHOTO 
elLeCTBa. Slecb HaOsIOaeTCA He TOJbKO HHTeHCHBHOe AudpysHoe mpoKpamnu- 
saHMe, HO M YeTKHe MeTaxpOMaTHyecKHe TIbIOKH (puc. 2), MHOrHe M3 KOTOPHIX, 
KIabIBadCb B WeNOUKH, OOpasylOT MHOFOUMCJIeHHbIe, TYCTO pacnosOxKeHHble 
;OJIOKHONOAOOHBIE CTpyKTypbl. TOuHO Takylo »%e KapTHHy MbI HaGwOaeM MpH 
OpadoTKe MpelapaTOB peakTHBOM Xesia. MMeHHO B 3TOM CiOe, GeHOM BOVIOK- 
1aMH, OYCHb MHOTO XEJIJI-MO3HTHBHOFO MaTepHasia, KOTOPbIii HaXOJMTCA HW B 
iMOp*PHOM COCTOAHHH, H B BUe PIbIOOK pa3JIMYHOH BeJIMUHHbI, B BUe BOJOKOH 
puce. 1, 6). Bombiasa uacTb ksleTOK rlyOoKOrO COA OkpyxKeHa MWJIOTHO MpHie- 
‘AIOILMMH K HUM JIOBOJIbHO TOJICTbIMH MHTCHCHBHO kKpacalluMuca mo Xewwy 
3OJIOKHHCTBIMH cTpykTypamu. [Ipu oOpadorKe LWludd-nepioxHolh KucOTOH B 
TOM CJIO€ BbIABJIAIOTCA JIMUIb TYYHbIe KeTKH (pvc. 3). [locremeHHbt mepexoy 
¢ MOAKOXKHOH PbIXJIOH COCAHHHTEIbHOH TKAHH CONpOBOXKLaeTCA YMeHbIICHHeM 
<OIMYeCTBa XEJIJI-MO3HTHBHOrO MaTepHaJla H HHTCHCHBHOCTH MeTaXxpOMaTHUe- 
*KOrO OKpalllHBaHHA pu OOpadoTKe TOJLYHAHHOBBIM CHHHM. 

Col MOLKOXHOH pbIXJIOH COCHHUTeEbHOH TKAHH pa3sHOOOpaseH 110 cBoelr 
omHHe. OH OUeHb OOraT TOHKMMH JWIMHHbIMH BOJIHOOOpasHO H3BUBaloluMucA 
|PreHTO*UJIbHBIMH BOJIOKHAMH, OPHeCHTHPOBaHHbIMH MapaJJIebHO MOBepXHOCTH 
‘OxwkKH. OGpa6orKa MpenapaTOB peaKTHBOM XeJJla HM TOJYHAMHOBbIM CHHMM BBI- 
[BJIACT B 9TOM CJIO€ CPaBHHTeIbHO HeOOIbWIOe KOJIHYCCTBO KHCJIbIX MYKONOJIN- 
AXAPHOB, KOTOPble IpeCTaBJICHbI 3eCb B Bue aMOpdHOrO BelllecTBa, TOHKAX 
MTeH WIM 3epeH pa3zMuHOH BemMuUHHEI (puc. |, OV). 

Bo Bcex cJIOAX COCXMHHTeEIbHOH TKAHH KOA BCTPevaloTCA TYUHbIe KJIETKH, 
lan6olee MHOTOUNCJIeHHbIe B rulyOoKOM cyl0e. OHH HMelor WapOBHAHY!O, OBaJIb- 
[yO HIM BepeTeHooOpasHyio (POpMy, Apa UX JexKaT B WeHTpPe KJICTKM WIM He- 
KOJIbKO CMeLIeHbI K MepHdepHu. Kak mpaBHJi0, BCA IWMTOMIAa3Ma 3alOIHeHa 
‘PYNHEIMM Oa30—PHJIbHBIMA 3epHaMM, HO BCTpeualoTCA Tak2xKe KJCTKH, OeHbIe 
epHucrocrbio. [paHyabl TYYHDIX KeTOK JaioT KpacHO-(pHONeTOBy!0 MeTaxpo- 
[a3u10 IPM OKpacKe TOLYHAMHOBBIM CHHUM, OKPaIMBaloTca B APKO-TouyOOH Ber 
(0 merony Xessia W B MHTeHCHBHDI MaJIMHOBbIi WBeT lIpu OOpaboTKe mepHoy- 
iol KUcTOTOH — peakTuBom Luda. 

[lonyuenuble JaHHble MOKasbIBalOT, UTO COEAMHHTCIbHad TKAHb KOMKM HM MO]- 
OKHOM KJICTYATKH HOBOPOXKCHHBIX KPbIC COMCPRKUT SHAYMTCHBIC KOUIMUeCTBA 
UCIbIX MyKONONMcaxapHnos. Mx rucTOXHMHYeCKHe CBOHCTBa NO3BONAIOT OT- 
(eCTH HX K THMY PMaJlypOHOBOM WIM XOHAPOMTHHCepHON KUCJIOTHI, YTO MOATBepA- 
aeTCA KOHTPOJIbHOL OOpaSoTKO cpesoB MpenapaTaMu MMaJlypOHHAa3bl. TyuHple 
eTKH, CONep2Kalle, CYA 10 MTepaTyPHbIM AaHHbIM, B COCTAaBe CBOHX rpaHyil 
erlapu HIM BeulecTBa, O1MSKHe K PellapHHy, He H3MCHAIOT CBOCH OKPackKH MOce 
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(bepMeHTaTHBHOTO KOHTpOA. TlosTOMy MO2XKHO MpeAMOORUTb, YTO HeMmocpey 
CTBeHHOrO yuaCTHA B OOpasOBaHHH OCHOBHOFO BellleCTBa COCAHHUTEIbHOH TKa 
HH TYYHbIe KeTKH He MpHHuMaloT. OsHaKO 9TO He HCKIONaeT HX BOSMOXHOP 
KOCBeHHOrO yuaCTHA B JlaHHOM Mpoltecce. 


HoxocnOupckun Tlocrynuao 
Me€HUHHCKMM UHCTHTYT 9 VI 1958 
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PH3ZSHOJIOTH A PACTEHHE 


IT. C. BEJIMKOB u M. B. MOTOPHHA 


O CYTOYUHbIX PHTMAX ®OTOCHHTE3A 
(I]pedcmasaeno axademuxom A. JI. Kypcanoevim 5 VI 1958) 


Hcropua Bompoca 0 cyTouHbIxX pHTMax (poTOCHHTe3a TeCHO CBASaHa C JBYMA 
COBCTCKHMH UIKOJaMH — JICHHHTpaycKOoH WM KuHeBCKOH. TpufllaTb sieT Hasan. 
OJHOBPeCMCHHO M He3aBHCHMO Apyr OT Apyra c MaTepHasaMu O AHeEBHOH AuHa- 
Mike accuMiialnH CO, B MpHpoxHbIxX ycnoBuax Bbicrynuiu C. I]. Kocrpiues. 
¢ corp. (*) u B. ®. Boruan c corp. (7). Uccneqopanuamu fByxX yKa3aHHbIXx 
WKOJI, M@KLy MpouHM, ObwIO MOKa3aHO, YTO JHEBHOHM xO oTOcHHTe3a Ja- 
meKO He BCerfa cileqyeT 3a HallpAKeHHOCTLIO MeTeOpoOsOrHMyeCKUX akKTOPOB 
H TO, CIeQOBaTeJIbHO, B KOMIIVJIC€KCe YCJIOBHH, ONpewemAIOUUX JHEBHYIO JK- 
HaMHKY (QOTOCHHTE3A, CYILECTBCHHYIO POJIb JOJMKHbI UFpaTb BHYTPeHHHe yCu1O-- 
BHA, BOWeUIMe B JIMTepaTypy NO HMeHeM «Na3MaTHYecKoro» dbakTopa. Cue- 
AyeT mofqyepKHyTb, uToO 3a ucTekuMe 30 eT He TOMbKO HE BCKPbITa Mpuposa 
«mla3MaTHyecKoro» dakTopa, HO Jake cCaMH HaOwJIOJeHuA, MOC Ty*KMBIIME 
OCHOBOH JIA BbIWIeCHeEHHA YKa3aHHOrTO (dbakTopa, MomBepraloTca peBUsHH. 
B uacTHocTv, HeMelkul dbusnomor Bocuan (°) npuuent K 3aks104ueHHIO, He 
JIMMICHHOMY OCHOBaHHH, UTO BCe Pe3YJIbTATHI, MOJYYeHHbIe B OOMACTH yrvieKHC- 
JOTHOTO OOMeHAa B NOJIeBbIX YCJIOBMAX, HYKMalOTCA B JONOMHHTeEIbHOH MNpo- 
BepKe C y¥eTOM MHKPOKJIHMaTa KioBeTbI. Oco6o0 BaxKHYIO POJlb B paspaOoTKe- 
{1poOJleMbl, BbIZBHHYTOH KoctTpuesbimM nu BortuasioM, OJIKHbI CbIPpaTb HaOJII0- 
WeHuA Hall CyTOUHBIM xojoM (poTocuHTesa B dakTOpocTaTHbIX ycuoBuAX. IIpu- 
XOJMTCA, OHAKO, OTMETHTb, UTO PaOOTHI NOMOOHOFO pola BCE elke MaJIOUNCICH- 
‘HbI HW OTHOCATCA MPeCHMYLLeECTBEHHO K H3yYeHHIO MOTOCHHTe3a y BOJHbIX pacTe- 
HUH (2544); 

Bee ppriien30%KeHHOe aeT HaM [paBO BbICTYMHTb C ONMCaHHeM MOyueH- 
‘HBIX SKCMe€PHMCHTAJIbHbIX JIAHHbIX, YKa3bIBalOULHX Ha PHTMHYHOCTb MoTOCcHH- 
Tega, 6€3 BCHKHX, OJHaKO, MOMbITOK HCTOMKOBaTb CYIMHOCTb HaOJIOaeMbIx 
(pakTos. 
 WUccneqopanua Obi mpoBeweHbl Ha pacTeHuax cpacomu, copT Caxkca 6e3 
BosokHa. BpiGop oObekta He Obl CyualinbIM. Dacojb XOPOMIO BbIpallMBaeTcA 
IPH HCKYCCTBEHHOM OCBELICHHU HW, KpoMe Toro, OOHAPyXUBaeT YETKO BbIPaKeH- 
HbIC CYTOUHbIE PHTMbI B ABuxKeHHN sHCTbeB (°, °, 1). TlocneqHee no3sBonHIO: 
Mpeqnonarath cywectBopanve y cacouid Tak?Ke ueTKO BbIPaxKeHHOM PHTMUU- 
HOCTH B CYTOUHOM xose cboTocuHTesa. PacreHuA BbIPAaMBaJIMCb B BOAHOM KyJIb- 
Type Ha nutatenbuoh cmecu Kuona. Ja npopeqenus onbiToB Oblia OCopyzo- 
BaHa crelMasbHad KaMepa emxKocTbiO 72 M® HM B Hel NOAMepxAUBaMCb OT- 
HOCHTeIbHO (baKTOpocTaTHble yclOBusA: TeMiepatypa Bosqyxa 20 + 1”, oTHO- 
CHTebHaA BulaxkHocTb 60—65%, cBeT OT JIOMHHeCHeEHTHEIX sami 8000— 
9000 nx. Wurencusnocth (oTocuHTesa onpeseisiacb Kaxkfbli pas Ha OJHO- 
BospacTubix, 15—16-qHeBHBIXx, pacreHuax. Bce 3aMepbl Normomenud yrue- 
KUCJIOTbI BbIMOJHEHbI C NOMOMbIO NormoTuTeneli PuxtTepa, CoOpaHubix B arpe- 
rat mo cxeme Huunnoposuya u Bacupesol (°). MutTexcuBnocTb fbixaHun 
He yuHTHIBaslacb. HaOmioeHua Hay (POTOCHHTESOM BevIMCb C MHTepBasloM 2—3 yaca 
B Teyuenve 48 uac., B OJHOM H3 ONbITOB — HeMpepbIBHO B TeyeHHe 4 CyTOK. 
TlopropHocth W3MepeHHH ueTbIpexKpaTHad, KarkKbit OMbIT, KaK NpaByilo, 
MOBTOPAJICA Ba pasa. 

185 


Jin yoOcrBa u310X%KCHHA SKCMEPUMeHTAIbHbIe PeSYMbTATHI WesecooOpasHo 
CrpyunupoBaTb B OTAeMbHbIe cepuv. B I cepnu onbirop pacTeHHA BbIpalMBa- 
JIMCb B YCJIOBHAX YepelOBaHHA CBeTa HM TeEMHOTHI. CHavala OMbITbI BeHCb TPH 
e€CTeCTBCEHHOM OCBeELICHHH C MOCBeEYHBaHHeM B YTpeHHHWe M BeyepHHe Yacbl 3a 
cuer JIOMMHECIeHTHBIX Jlamn. B 9TOM cjyyae co3qaBaica 16-yacoBoH MeHb 
(c 6 no 22 uac.) u 8-yacoBpad HOUb. TemnepaTypa HEM 22—23°, noub1o 17— 
18°. Ha6mtoqeHua Haj, POTOCHHTE3OM BeJIMCb MIpH MOCTOAHHBIX YCJIOBHAX OCBe- 
IeHHA WH TeMmepatyppi: 22—23°, ocpemjenue 8000 1K. PesybraTbl mpesctTaBse- 

HbI Ha pwc. la. Onn 

mefOM?-yac 4 NO3BOIHIM CielaTb 
eae me /dm?.4ae 6 BaxKHOe 3aKsIOUeHHe. 

i B Treyeune 61M KanWIUX 
CyTOK, HemocpecTBeH- 
HO Cue LYIOUINX 3a «HOP - 
MaJIbHbIM» BbIpalluBa- 
HMeM pacTeHHiH (np 
yepeOBaHHi ecTe- 
CTBeHHOrO =. JHEBHOTO 
OCBeLLCHHA HW HOUHOH 
TEMHOTHI), HECMOTPS Ha | 
NOCTOAHHbIe YCJIOBHA, 
HHTCHCHBHOCTh (poTO- 
CHHTe3a MeHAIAaCb. | 
IIpu 9Tom Ha6utoqa- 


6 wacb U3BeCTHad Mpa- 
6 1218 4 6 te 18 & vac. 6 12 18 BG 12 18 & 6 vac. ; 
Epema cymak Epema cymok BHJIbHOCTb: JHEBHOU 


XOX (oTocHHTe3a BBI- | 
Puc. 1. Cytounbiii xox totocuHtesa y pacTeHuit cpacomm. @— parxkasICA OMHOBePIIHH- 
PacTeHHA BbIpailleHbl B YCJIOBUAX HOPMa/IbHOTO AHEBHOTO OCBeE- HOH KPHBOH C MHHH- 
uleHusa (cBeT c 6 Jo 22 uac.), 6 — pacTeHua BbIpaleHbI B ycJo- 
BHAX MCKYCCTBEHHOTO ocBeleHua (cBeT c 6 qo 18 uac.), e— MYMA@MH B YTPeHHHe 
pacTeHHA BbIpalleHbl Ha HeMpepbIBHOM OCBEIILeHHH. «m)—TeMHO- HW BEYEPHHe WaCbl. Upy- 
BbIe MepHO/{bl BO BPCMA BbIPaUlMBAaHHA J{O OMbITAa THMH CJIOBaMH, HW pH 
NOCTOAHHBIX YCJIOBHAX 
BO3MO2KeCH TOT *e XO (poTocuHTesa, YTO HaOsloaeTCa OObINHO B MpWpOAHbIX 
YCJIOBHAX TIP ONTHMaJIbHOK HallpAXXCHHOCTH MeTeCOPOJIOTHYeCKUX (paKTOPoOB. 
B TeyeHve BTOpbIX CYTOK B OOLLEM BHOBb MOBTOPAeTCA TOT 2%Ke CYTOUHDIM 
xXoji (poTocHHTesa, XOTA BOCIPOH3BOJMMOCTb ABYX ONbITOB MeHee YeTKO BbIpa- | 
2KCHA. TloceqHee MbI OTHOCHM 3a CY¥eT TOTO, 4YTO YCJIOBHA IIpeBapUTeIbHOLO | 
BbIPal[MBaHHA PacTeHHH B WaHHOM culyuae Obl HeEOCTATOUHO TOK eCTBeHHHI, 
Tak KaK B JHEBHbIe€ YaCbl HCMOJIb30BaJIOCb e€CTeECTBEHHOe OCBEeLICHHe. UrTo6p 
MpeoOerb yKa3aHHbIi HeOcTaTOK, MbI MNOCTABHJIH JONOJHUTeJIBHBIE OTIBITHI, 
B KOTOPBIX eCTeCTBEHHOe OCBeILeHHe WeIMKOM WCKJIOUaJIOCb. Kpome TOTO, 
H3MCHHJIM CaMO COOTHOUICHHE MexK]Y CBeTJIbBIMM HM TeMHbIMH YacaMu CYTOK:. | 
yepeqopanocb, 12 uac. ucKyccTBeHHOrO ocBeljeHHuA H 12 uYac. TeMHOTHI (cnet | 
c 6 fo 18 uac.). Ha6moyenua Haq cborocHHTes0M MpoOBOAMIHCh B TeX xe yC- 
JIOBHAX, YTO HU B MpeMbIAyWIMX OMbITaX: Mp MOCTOAHHOM TeMMepaType H He-| 
MNPePpbIBHOM OCBelTeHHH. Pe3ybTaTbl OlpaBAaIu OmMUTaAHHs. B 93ToM c1yuae 
BOCIIPOH3BOAMMOCTb ABJIEHHA Oblia Oonee NoHo. Ilo qaHHbIM ABYX OMBITOR, 
B TeYeHHe JIBYX CYTOK UeTKO oOHapyxKuBaerca B CYTOYUHOM xojle (poTocuHTesa 
ABa MaKCHMyMa HU Ba MHHUMYMa: nepBblii COBNaylaeT C JHEBHbIMM UacaMu 
CyTOK, BTOpoH — c HOuHBIMM (pue. | 6). Togbirowusad pesysibTaTbI OMbITOB 
I cepun, MBI JOJI2KHbI IOLUEPKHYTb, TO pacTeHHaA (bacon NocJIe CpaBHHTeJIbHO 
HEMPOJOJKUTEIbHOTO (ABYXHEMebHOrO) POCTa B yCJIOBHAX, OMM3KUX K ecTe- 
CTBCHHbIM (uepeqoBpaHue AHA MW HOUH), COX PaHAIOT U3BeCTHYIO PHTMHUHOCTb 
B TeyeHHe JBYX CYTOK IIpH HeMPePpbIBHOM OCBeLLeCHHU NOcTOAHHOU TeMITepa- 
Type. 2To ABJICHHE, BOCIIPOH3BeeCHHOe HAMM BO MHOrHX ONbITaX, BIIOJIHE 3a- 
KOHOMCPHO H, NO-BUAMMOMY, lpefcTaBideT coOoH uacTHBIn clyu4ali xOpoulo 
H3BeCTHOTO TaK Ha3bIBaeMOro (pu3voOOrMyecKoro NOceeHCTBHA. 
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“ 9 4 19 4 69 4 19 244 Byac. | #2 
Spema cymok 


Bo Ii cepuu onpiros ycnoBua OcTaBaHCb MOCTOAHHBIMU He TOJbKO BO Bpe- 
MA HaOsOLeHHi Hall PoTOCHHTe3soM, HO uM B Mepuoy BbIPallMBaHUA pacrenuit, 
a HMCHHO: TemMepaTypa MHEM H HOUbIO 20—21°, cBer — KpyraocyTouHo. 

Kak BHAHO H3 MOMYYeHHbIX aHHbIxX (puc. | @), WHcT acomM, KYyJIbTHBUPO- 
BaBINHHCA B TeYeHHe BCeM CBOeli KUSH MPH HelMpepbIBHOM HWCKYCCTBeEHHOM 
OCBELILCHHH, XaPaKTepH3yeTCA HePaBHOMePHBIM XOJoM corocuHte3a. [lonyrHo 
OTMCTHM, NTO AHANOFMYHbIe HaOMOJeHHA ObWIM CeaHbI TakxKe B OMbITaX C dba- 
combio B Mucruryre arpodpu3uku (1). Moxuo yMmatb, uTo (bacob OOalaer 
KAKHMH-TO HaCJIeqCTBCHHO 3aKPeIWICHHbIMH PHTMAaMM, CMOCOOHBIMU, OHaKO, 
BUJOM3MCHATbCA B 3aBHCHMOCTH OT ycOBH. B wacTHocTu, pM BHIpanMBaHUH 
pacreHuli (acouIM B MCKYCCTBEHHBIX YCJIOBUAX, IPM HeMpepbIBHOM OCBeLLeHHH 
M MOCTOAHHOM TeMIeparype, MObeMbI H NaeHHA BCYTOUHOM xose dorocnHTesa 
qepeyiorca vale, YeM B TOM Cyly¥ae, KOra BbIPalluBaHue pacTeHult BeeTCA 
mp cMeHe J{HeEBHOTO OCBeULeHHA HM HOYHOM TeMHOTHI. 


Me/ém®-yac 
! 
p 
‘yt Ape | 
. J 7 \% \ id AK K 
S Picea Sy hod 
! 
! 


Zz, 17" 


Y201 OMK/AOHE - 
HUA SIUC 
~ 
SSS 


BIZ ICL 61218 4 BIC 18H 61218 46 121828 6 1218 46 yal. 


pacTeHHit aco, BbIpaulleHHoH Ha 12-4acoBoM WHE H 3aTeM MepeHeceH- 
HOH Ha HelIpepbIBHoe oOCcBeuLeHHe. fm — IipeObIBaHHe B TeMHOTe, «mM» — 
TeMHoBble MepHoAbl BO BPeMA BbIPAaLIHBaHHA jlo oMbiTa 


| Puc. 2. CyTouHbili xox totocuutTesa (1) MH ABMKeHHA sIucTbeB (2) y 
| 


_ Tlocne Toro, kak ObIIO BbIABJI€CHO MOBeeHHe pacTeHHii, BbIPAUeHHbIX MpH 
TIEPHOAMYECKOM WIM MPH HeMpepbIBHOM OCBeLIeHHH, BOSHHKJIa HeEOOXOAMMOCTH 
MIpOCIeqHTb, KaK U3MeHAeTCA CYTOUHBIH XOX cbOTOCHHTe3a pH Nepexoye pacte- 
HUM V3 OJHHX YCJIOBHH B Apyrne. 

B cBxa3H C 3THM MbI MOCTAaBHJIM OMbIT, KOTOPbIM Kak Onl OObeAMHAN Cobol 
o6e cep OMbITOB, OMHCaHHbIX Bbiurte. PacreHua BbIpallMBasIucb B TeyeHHe 
2 Hellemb Tak %e, Kak B I CepHu ONbITOB, MPH yYepeoBaHHM CBeTa H TCMHOTHI 
(12:12), a 3aTem nepectTaBAIHcb B YCJIOBHA HelpepbIBHOTO OCBeILeHHA. 
B 9ToM cayu4ae doTocHHTe3 YUHTHIBaICA B TeyeHHe 6 cyTOK. OHOBpeMeHHO 
C 3THM BeIMCbh HaOMIOMeHHA Hal WBMxKeHHeM McTbeB. [locmeqHee ocymlecTBUJIA- 
JOCb CIENYIONIMM O6pa30M: C NOMOMLbIO TpaHcnopTupa ONpeleAH YrOT MexkLy 
WwlaCTHHKOH JiMcTa HM YepeuIKoM. H3mMepeHHa ocyuiecTBIAIH Yepes Kark bit 
yac, MOBTOPHOCTh — JlecATHKpaTHand. PesybTaTbi mpecTaBJIeHbl B CBOJHOM 
rpaduke (puc. 2). Onu, mpexfe Bcero,— noKasbiBaloT, 4TO B MepHvod, Korsa 
pacTeHuA HaxoOMsNCh ele B YCJOBHAX YepeOBaHHA CBeTa MH TeEMHOTHI, B HEB- 
HOM JMHaMUuKe (pOTOCHHTe3a H CYTOUHOM JBM2KCHHN JIMCTbeB HaOwlOfaercA B Te- 
yeHue 2 CMe2KHbIX CYTOK MOHad ueHTHUHOCTD. IIpH nepeBosle pacTeHuH Ha 
HeMpepbIBHbIi CBeT CHayasla HaOIOJaloTca Te %Xe MocuefelicTBuA, uTO u B I 
CepHu OMbITOB, T. €. JHEBHbIe MaKCHMYMbI (OTOCMHTesa YepeAyIOTCA C HOUHBIMH 
MHHHMYMaMH, TIpHueM B MepBbIe CYTKH «COH» JIMCTbeB WeIMKOM COBIajaet 
€ HOWHOM Aempeccuel corocuutesa. B jabHeliimeM, Ha 3 u 4 CYTKM oMbiTa 
B YCJIOBHAX HelpepbIBHOFO OCBeLeHHA HaOwIOMaroTCcA Te Ke ABJICHHA, YTO H 
Bo II cepuu onbiTos: yuaulasTca CMeHa MObeMoOB uM JeMmpeccui B oTocuHTese, 
Hapyllaercd 3a cueT 9TOTO COBMaeHHe «HOUHbIX» Hempeccuii C acTpOHOMI4e- 
CKMMH HOUHBIMH 4acaMH. SaBepilaeTcA ONbIT IPH MOJHOM HapyLWeHHH MpMBbIY- 
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HBIX JWI (pacOuIM PATMOB: MakcHMyM (oTocuHTe3sa HM OObIYHOe AHEBHOe MONO 
XKeHHe JIMCTbeB COBMAaaloT C aCTPOHOMHYECKHMA HOUHBIMM YaCcaMH. 

PaoM C HallIMMM OMbITaMH MONe3HO PaCCMOTPeTb HEKOTOPbIe Pe3yJIbTAaTb: 
u3 padotn Iléna (#4). Oxasanocb, uo BowHOe pacrenue Hydrodictyon cmo; 
co6Ho 3a 10O—15 gue BbipaOoTaTb, Mo-cyulecTBYy, JOOOH NPOW3BOJIbHO 3afla¥A 
HbIL pHTM (corocuuTesa. ABTopy ylalocb NpHcnocoONTb pacTeHHe K CM’ Hé 
cpeTa HM TCMHOTHI IPH CaMbIX pa3HOOOpasHbIx cooTHOMeHuAX: 6 Hu 6, 12 H 12) 
24 u 24 u mame 10 1/, u 7 vac. Creqyer nofqyepKHYyTb, 4YTO HOBbIC P'.TMbI{ 
lIpH mepeHoce pacTeHuli Ha HelpPepbIBHbIM CBeT, YepXMBaJIMCb MPHMepHC 
B TeYeHHe TOFO 2Ke BPeMeHH, YTO HB HalHX OMNbITax (OKONO 2 CyTOK), a saTe 
paccTpauBaJuch. Co3yaerca BievaTieHHe, 4TO (oTOCHHTesMpyproulu 
ammapaT pacTeHua paOoraeT pHTMHUHO, MPHYeM «HaCTPOHTb» PpacTeHHve Ha TOT 
WIM WHOM PHTM yaeTCA CpaBHUTeJbHO JIeTKO 34 CPaBHHTeIbHO KOPOTKMH CpoK. 
Oyuako pM MepeHoce pacTeHHA B YCJOBHA HeMpePbIBHOTO OCBELLCHHA BHOBB 
YCBOCHHBIHM PHTM Tak?Ke ObICTpO paccTpanBaeTcs. 


BEBO HE 


1. YcraHoBieHo, YTO CYTOUHDIH Xo, (OTOCMHTe3a MpakTMYeCKH B JIHOObIX 
YCJIOBHAX OMbITa ABJIAeCTCA HepaBHOMePHbIM. OTa HepaBHOMePHOCTh COxXpaHsAer- 
CA JlaxKe B TOM Cyly4ae, KOra YCOBUA Cpesbl (cBeT, TeMMepaTypa, BJlaxKHOCTb) 
OcTaloTCA NOCTOAHHBIMH B TeyeHHe BCero BbIPauMBaHuA pacTenus. Ilpu sToM 
HaOlOJaeTCA H3BECTHAA MOBTOPACMOCTb BO BP€MeHH HaCcTYMeHHA MaKCHMaJb- 
HbIX HM MMHMMaJIbHbIX 3HaveHu. YuuTbIBad, YTO «IHOTeHHbIM PHTM»— 3T 
TEPMHH, OTParKalouuH Tako OvoslormyecKHH Mpolecc, KOTOPbIM M3MeHAeTC 
M€pHOAMYHO, XOTA BHeIHHe yCIOBHA NMOcTOAHHEI (1°), MOXHO 3aKJIIOUHTE, 
YTO CYTOUHBIH XO (OTOCHHTe3a JOJ2KeH H3yUaTbCA C OOASATEJIbHbIM yueTO 
SH]OreHHbIX PHTMOB. 

2. PacTeHus, BbIpalleHHble pH OObIMHOM YepesOBaHHH CBeTa H TeMHOTHI 
MIpH mMepeneceHHu UX B (PaKTOPOCTaTHble YCJIOBHA XapaKTePH3yIOTCA CEeLy1O 
mel mepHosuyHocTh1o (boTocHHTe3a: MaKCHMYM coBiajlaeT NpHOM3HTeIbH 
C aCTPOHOMMYeCKHMH NOJYACHHBIMH YacaMu, MHHHMYM — C HOUHBIMH. 

3. PacreHus, BbIpauleHHble B YCJIOBUAX KPYIVIOCYTOUHOTO OCBeLLeHHA, Tak 
Ke OOHAPYKUBAIOT PHTMMYHOCTh B CYTOUHOM xose (OTOCHHTe3a, HO NOAbeM 
M flempeccuu mocueqHero CMeHAIOT Jipyr Apyra uauye, BeewqCTBHe STOTO Moy 
yalOTCA «JIMXOPaOUHble» KpHBbIe (oTocuHTesa (TepMuH A. C. OkaHeHKO (?))4 

4. Hlonyuenuble aHHble NO3BONAIOT CelaTb 3aKJIOUeHHe O TOM, YTO B Cy4 
TOYHOM xXofle (OTOCHHTe3a elCTBYIOT HAaCJIeCTBEHHO 3aKPeMJICHHbIe PHTMBI 
Bmecte C TeM, 9KCN€PHMeHTaJIbHHbIe JaHHble MOSBOJIAIOT MpesnosaraTb ies 
MOXKHOCTb YCBOCHHA PpaCTeHHAMM HOBbIX PHTMOB, JPYrHMH CJIOBaMH, HM K U3y- 
yeHHIO (POTOCHHTe3a BO3MOXKEH NOAXOL Cc NOsHUMH Ome dusnouoruH. 

5. IporuponooxXHbli STOMY TIpuHIlun No_xXofsa, HaMeTHBIUMiCA B AMTe4 
parype (cm. (°) ) 4 3aku04atlonlulicd B TOM, YTO BCeM KaCCaM pacTeHHli AKOObS 
Npucyua CMOCOOHOCTb H3M€HATb WIM, HalpOTHB, COXPaHATb MOCTOAHCTBO 
B CKOPOCTH (OTOCHHTe8a MpAMO M OOpaTHMO B OTBET Ha BHEWIHHe akTOphl,, 
KadkeTCA HAM MaJIO BePOATHDIM. 


Mockosckas cesbCKOXO3AlicTBeHHad akajleMua Tlocrynuvsto 
uM. K. A. Tumupsasepa 4 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 
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Jonrnage AKkanemuu nayr CCCP 
1958. Tom 123, Ne 4 


IKCHEPHMEHT AU BHAA MOP®POJIOlH A 


Bb. C. KACABHHA uw JI. HW. MY3bIKAHT 


BJIMAHHE FHAJTYPOHHAA3S HA OBPA3OBAHHE BOJIOKHUCTbIX 
CTPYKTYP B IIPOWECCE 3A)KHBJIEHHA PAH 


(IIpedcmaéeaeno akademuxom JI. C. UImepu 24 IV 1958) 


OOpas0BaHHe BOJIOKHHCTHIX KOJaPeHOBbIX CTPYKTYP Ip rpakyAWHOHHOM 
BaXKUBJICHHH PaH COMpOBOXKMaeTCA HaKOMI€HHEM MYKONOMCaXapHAOB B OYare 
nopaxenua (* *). TlokasaHo, uTO Ha pa3/IHUHbIX (pa3axX 3ax%KMBJeCHHA pal STOT 
MpOlecc OCYUeCTBIAeTCA C pa3HOH CTeMeHbIO HHTCHCHBHOCTH. Tak, BbICOKOe 
cojepxaHhe KHCIbIX MYKONOMIMCaXapHAOB, B YaCTHOCTH Has ypOHOBOH KHCJOTHI, 
HaGwli0faeTcA Ha paHHHX 9Talax 3ax%KHBJIeHHA paH (> 7). ITO cBA3aHO C HasIHYHeM 
OOJIbINOTO KOMHYeECTBA AMOPC*HOrO MpOMexYTOUHOFO BelllecTBa B TKaHAX paHbl 
B HauaJIbHOH cTaquH 3axKuBeHHA (°). Pa6oramu, NOCBAULeHHbIMA XHMM4eCKOMY 
CTPOeCHHIO KOJIJIareHa YCTAHOBJIeHO, YTO MYKOMNOINCaxapHbl MpMHUMatoT He- 
HMOcpecTBeHHOe yuaCcTHe B MOCTPOeHHH KOJIAareHOBOH uOpup (°). M3 Beex 
STUX UM pAa Apyrux paoor culelyer, UTO MYKONONMCaXapHAb! ABJIAIOTCA MIacTH- 
_ YeCKHM MaTepHaJiIOM, HAYUIMM Ha NMOCTpOeHHe KOJIJIareHOBOTO KOMIMJIeKCAa. 
VM. B. Jlappiqopckult oTMeyaeT, YTO 3axKHBJICHHE PpaH BTOPHUHbIM HaTAKeHHeEM 
47. e. uepes rpaHyJIAWHOHHY1O TKaHb C BbICOKHMM COJepxKaHHeM MYKONOWIMCaXa- 
PHAOB) OOO3HadaeT 3axKHBJICHHE C Pe3KHM T1peoOaaHHeM KOJWIareHH3alluu, YTO 
yacTO MpHBOAUT K OOpa30BaHHIO rpyOoro KOJWareHoBoro pyOla. 

BecbMa BaxKHbIM JIA KJIMHHKH ABJIACTCA BO3MOXKHOCTb IIpeOTBPaTHTb 
- rpy6oe pyOleBaHve UH MPH 3axKHBJICHHM JedeKTa MOMYYHTb MATKHH, sacTHy- 
HbI pyOell. OHAM M3 BO3MOXKHBIX IIpaKTHYeCKHX IyTeH MOCTHXKCHHA 3axKHB- 
JICHHA C OO6pa30BaHHeM TOHKOBOJIOKHHCTOrO pyOlla ABJIAeTCA IpHMeHeHHe 
(pepMeHTOB THaJlypOHH a3, BbISbIBAaIOWHX, KaK H3BeCTHO jleMOJMMepH3allHto 
TMaJlypOHOBOH KuCOTHI. Tak, KJIMHHKO-9KCIe€pHMeHTAaJIbHbBIMH HCCJIeOBaHH AMM 
moKa3aHoO BJIMAHMe ruasypoHugzas ('!) u rHalypOHHasHbIxX WpenapaToB — po- 
Huyasp (1?,1%) u augasbr (14)— Ha pyOleBO-H3MeHeHHYIO TKaHb (TOPMO2*KeHHe 
pa3sBUTHA pyOWOBOH TKaHH uM paccacbiBalollee elicTBHe Ha y2xKe CCPOPMHpPOBaB- 
mulica py6eu). OHakO MexaHH3M MOQOOHOrO TOpMOSALero WelcTBHA THasy- 
pOHUJa3 Ha Mpolecc OOpas0BaHHA pyOWOBOli TKAHH TpeOyer yruyOeHHOrO AaJb- 
HeHwleroO H3y4eHHA. 

Ilenb1o HacTosusjero HCCIeOBaHHA ABHJIOCb H3yYeHHe BJIMAHHA THallypo- 
HHla3 Ha OOpasoBaHHe KOJareHOBbIX CTPYKTYp B Mpollecce pa3sBuTHA pyOuo- 
BOH TKaHH. 

II]popogustocb rucTONOrMyeckoe HM PHCTOXUMMYECKOE HCCIeEHOBaHHe KOJIJIareHO - 
BbIX CTPYKTYp, a TaK2Ke HeliTpasIbHbIX H KHMCJIbIX MYKONOMMCaxXapH OB (rHaypo- 
HOBOM H XOHJPOHTHH-cepHOH KUCJIOTbI) pH HOPMaJIbHOM 3a2KHBJICHHH paH U 
mocue BO3elCTBHA Ha ypOHMfasHbIM MpenapaTomM — ufasol. Msyuasca 
OJMH 3 BO3MO2XKHBIX M€XaHH3MOB peryJIHPOBaHHA Mpolecca OOpas0BaHuA KOU- 
JIaPeCHOBbIX BOJIOKOH. 

PaOota mpoBogusacb Ha 25 KpOmMKAaX-CaMIlaX MOPOAbI WIeHUIeIA, BeCOM 
2,5—3,0 xr. B crepHbHbIX yCJIOBHAX BbIpesasH HeOOMbINOH y4acTOK (0,8— 
1 cm) yerbipexriaBolt MbImMbl Seqpa. Ha komky HakJafpIBaJIcA WOB. 

B I cepuu ompiroB (KOHTPOJIbHbIe XKHBOTHbIe) UCCeLOBalach TKaHb B MeCcTe 
nopaxenua Ha 5—7, 14—16 u 21—25 yun mocue TpaBMpl. Bo II cepuu onbiros 
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2KHBOTHBIM, HauHHaa c 7—10 HA Hocwle TpaBMbl, NPOH3BOAMJIHCb HHBEKUMY 


rHaJypOHHAa3sHoro = MpenapaTa — JIMJa3bl BHYTPHMBIIMeyHO B Me€CTO mOopazkKe- 


nua (6 uHpexunii). Marepnan uccieqopanca Ha 14—16 uv 22—25 AHH locate 


TPaBMBI. 


TkaHb (uKCHpOBalach B WeHKep-POpMOuIe, 3aHBaacb B NapapuH HW M3- | 


POTOBJIAUCh Cpe3bl TOJIMMHOH 7 pL. 
Vsyyanacb oOulad Mopdouormyeckanh KapTHHa paHbl (reMaTOKCHJIMH-303HH), 


KOJIareHOBbI CTpykTypb! (BaH-I'u30H), KHcuIbIe MyKOMONMCaxapHAbl (TOLYHIM- | 


HOBbI CHHHM) H HeliTpambuble nomMcaxapugel (Max-Manyc — XouKucc). 

B pesyaprate I cepnu onbiToB ObliO NOKa3aHO, 4TO Fd 7 DeHb NOCMe TpaBMBl 
MeCTO NOpaxKeHHA 3alOHAeTCH OOMJIbHBIMA TpaHyJI (WHAMMY I POHYJIALMOH- 
Had TKaHb HMeeT THIMUHOe CTPOeHHe HM B OCHOBHOM COvi0HT 3 BepTHKaJIbHO 
PaCHOJOXEHHBIX COCYOB H TOPH3OHTaJIbHO OPHe€HTHPOBaHHbIX (PuOpoOuacToB. 
Oxoulo (bu6po6sacToB sexaT He2KHbIC KOJWJIAPeHOBbIe BOJIOKOHWa, OKpaluuBalo- 
UMecH MHKPO*yYKCHHOM B APKO-po3so0BbI WBeT. [lo MoBepxXHOCTH rpaHyJIAWHOH- 
HOH TKaHM TAHETCA GOeccocyAMCThI COM pbIXJIO pactOMO*KeHHbIX cuOpobuia- 
CTOB. 

OcHOBHad Macca PpaHYyJAWMOHHOH TKaHH — aMopdbHoe l1pomMexyTOUHOe 
BeLeCCTBO — JaeT HHTCHCHBHYIO Me€TaXpOMa3HI0 C TOJIYHAMHOBBIM CHHHM (KHC- 
JIbIe MYKONOMHCaxXapHAbl) H cula6oe OKpauiNBaHhe C NepHoaTcepHucTbIM yK- 
CHHOM (HeliTpasIbHble MOMMCaxapuybl). Takum oOpa30M, rpaHyJAWHOHHaA TKaHb 
OTJHYaeTCA BBICOKHM COjlepxKaHHeM KHCJIbIX MYyKONOIMCaxapHzoB (puc. 1,a) 
HM He3HauHTeJIbHbIM — HEHTPaJIbHbIX MOMCaXapH]OB. 

B onpitax in vitro wHky6auuA Cc JIHAa30H BbISbIBaJIa HCUCSHOBeHHe MeTa- 
xpoma3uu (puc. | 6). AnamorMuHble pe3yJIbTaTbI ObWIM NOJYYeHbI B OMNbITAX C 
IIpHMeHeHHeM 3apyOe@XHbIX MpenapaTOB rvalypOHHya3 (JypoHasbl, peHuTHHa, 
KMHeTHHA HW JIp.). 

Ha 14 jenb mpoucxoquT co3pepaHve rpaHyJIAWHOHHOH TKaHH, 4TO compo- 
BOK]aeTCA YBeJIMYCHHeEM KOJIMYCCTBA KOJIJIAFCHOBbIX BOJIOKOH, KpacAlluxcsa 
NMpodyKcHHOM B HHTe€HCHBHO-kKpacHbIi UBeT. KomuecTBO OCHOBHOTO aMopdp- 
HOrO BelleCTBa pe3KO YMeHbluaeTcH. OOpas0BaHHe BOJIOKHUCTbIX CTpyKTyp 
CONPOBOXKNaeTCA YMeHbUICHHeEM COJep2xKaHHA KUCJIBIX MYKOMNONHCaXapHOB Hu 
YB@JIMYCHHeEM HeHTPaIbHbIX TOMMCaXapHOB. 

Ha 22 jeHb NpOvCxOZUT JlalbHeliWiee pa3BHTHe BOJIOKHHCTbIX CTPYKTyp: 
yTOJMMeHHe KOJWIaPeCHOBbIX BOJIOKOH, WpeBpalleHHe dbuOpoOacToB B 3peuble 
(pHOpOWNTEI C TOHKHMH TEMHOKPalleHHbIMH Ajipamu (puc. 2,a). B noTHOK BOOK- 
HMCTOH TKaHH HaOOAaeTCA He3HAUHTeIbHOe COMepxaHHe KHCJIbIX MYKONOJM- 
CaxXapHJlOB H Ooulee BbICOKOe — HeHTPaJIbHbIX MOMHCaXapHOB. 

Bo II cepuu onpirop (HHbeKUWHM TH a3bl) Ha 14 JeHb OTMe4UaeTCA 3HAUHTEVIb- 
Hoe KOJIMY¥eCTBO aMOpdHOrO BellecTBa, COjlepxalllero KMCIbIe MYKONOIMCaXa- 
pump. Cofepskanve HelTpaJIbHbIX MONHCaxXapHOB He3sHauvTebHO. OGpamaror 
Ha ceOA BHHMaHHe BeCbMa TOHKHE KOJJareHOBble BOJIOKHa, OKpallMBaloulueca 
MMpOPyKCHHOM B He?KHO-pO3OBbIi WBeT. TakimM O6pa30M, B yCJIOBHAX OMbiTa 
B paHe HaOJOJalOcb TOpMOxKeHHe OOpas0BaHHA BOJIOKHMCTHIX CTPYKTYp. 

22—25 [\eHb XapaKTepH3yeTCA YBeIMYCHHeM KONHUCCTBA KOJVJIaPeHOBbIX 
BOJIOKOH. OHakO 3TH BOMOKHA TOHKH, KpacATCA MMKpocdbyKCHHOM B sApKO- 
pOSOBBIM I[BeT, PbIXJIO pacnooxweHb! (puc. 2,6). ByOub BOMOKOH JexKaT COUHbIe 
TOPH30HTaJIbHO OPHeHTHpOBaHHble CuOpoOmacTbl C KPYyMHbIMH CBeTJIbIMM AJ- 


Puc. 1. Bricokoe cogepxkaHne KHCALIX MYKOMOAHCaXapHOB B paHyJAWMOHHOH TKAaHH paHbt 
(7 ReHb Nocme TpasMbl). 400. @ — WHTeHCHBHaA MeTaxpoMaTHYecKad OKpacKka; 6 — ucuesHO- 
BeHHe MeTaXpOMaTHYeCKOH OKpacKH Moce HAKyOalMA c IMasoli 


Puc. 2. TopMoxenve o6pas0Ballua KOsareHOBbIX CTpyKTyp B paHe Nok BAMAHHeM JMJasbI 
(22 HeHb Mocne TpapMbl). 400. a — KOHTpoub — rpyOble KOJMareHoOBble BOMOKHa; 6 — Mocae 
ACHCTBUA JIHa3sbl — TOHKHE, PbIXJIO paciOJIOXKeHHble KOJIJareHOBbIe BOJIOKHA 


Puc. 3. Tloqapaenve pasBuTuA rpaHyAAMOHHOH TKaHH B pave Mok BAMAHMeM AHJasbI (7 AeHb 
mocaeé TpaBMbl). 80a — KOHTPOJb — NoMHOCTHIO cchopMMpoBaHHad TpaHyAWMOHHAaA TKaHb; 
6 —Nocme jelicTBHA WMa3bl — ca6o BbIparxKeHHad PpanyAAWHOHHAA TKaHb 
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} 


NAH, tT. 123, Ne 1, Kacapuna u MysbikauT 


pamu. Imeetcax HekoTopoe KOMYeCTBO OCHOBHOrO MeTaxpoMaTHyuecKH OKpa- 
WeHHOTO BelllecTBa. CojlepxKaHHe HeHTpaJIbHbIX MOMMCaxXapHOB OKa3aul0cb 
BeCbMa H€3HaUHTeJIbHbIM. 

Bee BbIleH3s10x%KeHHOe CBHJeTebCTByeT O TOM, YTO Mpomece KOareHo- 
OOpas0BaHUA, a CJI€AOBATeMbHO HM Mpolecc pasBUTHA pyOUOBOll TKAHH, MOXxKHO 
peryMpoBaTb (bepMeHTaMu TvaslypOHva3samu. OHakO, Kak OKa3aJlOCb, HMe- 


€T CylilecTBeHHOe 3HayeHHe (ha3a pasBHTHA paHeBoro Mpouecca. Tak, Hampu- 


Mep, IPM BBeAeHHH sIHAasbl (4 MHbEKIMM), HAYMHaA co 2 WHA MOCIe HAaHeceHHA 
KPpOJIMKaM PaHbl, OTMeYaeTCAH TOPMOXKeHHE PasBHTHA TpaHysauul (puc. 3) 
IIpu 9TOM B HONOCTH paHb OOpasytoTca BAIbIeC TpaHyAAWMH CO ca60 PasBUTHI- 
MH KaliMJJIApaMu, YTO MPOABJIAeCTCA B 3aMeJVICHHH MpOllecca 3ax%KMBJICHHA paH. 
Ecim y KOHTpOJIbHOM TpyNMbl KPOJHKOB 3ax%KHBJeHHe HacTymaso, Kak [paBH- 


| m0, K 14 JH, TO y OMbITHBIX 2KMBOTHBIX C BBeJeHHeM JIMa3bl (HayHHan co 2 


HA WOce HaHeceHHA edekTa) 3axKMBJIeHHe HaCTyNaslO Ha 3HauHTeMbHO Gouree 
OTJaICHHbIX CpOKaXx. 

B pesyibTaTe MpoBeseHHOl paOoTb! NOKa3aHO, YTO Ha PaHHUX 9TaMax 3a- 
2KUBJICHHA B PaHe HMECTCH 3HAYMTEIbHOe KOJIHMYECTBO KHCJIbIX MyKOMOIMCaXa- 
PHAOB, B YaCTHOCTH THaslypOHOBOH M XOHAPOHTHHCepHOH KucOTHI. B mpotec- 
Ce 3aKHBJICHHA COJepKaHhe STHX KOMMOHEHTOB yMeHbulaetcs. Jlanee oKa3a- 
JOCb, UTO YMeHbINeCHHe KHCIbIX MYKONONNCaxapHOB conposoxaeTcaA yBesH- 
YCHHeEM KOJIMYECTBA KOJWIAPeHOBbIX BOJIOKOH HW HeHTpaJIbHbIX MOHCaXapH OB. 
IIpuMeHenve rvalypoHuya3 (mpelapata wuja3a) Ha 7 edb NOcme HaHeceHuA 
TpaBMbI KPOJIMKY B TMepHo ycwJIeHHOH KOsareHH3salHH MpHBOAMT K TOPMO- 
XKEHHIO OOPasOBaHHA BOJIOKHHCTHIX (KOJIIaPeHOBbIX) CTPYKTYP MpH rpanysa- 
IMOHHOM 3a2KHBJICHHH paHbl H TeM CaMbIM IIpeOTBpalllaeT pa3sBuTHe rpy6o- 
pyOuoBol TKaHH. 

IIpuBeqeHHoe ucceqOBaHHe UMeeT TpakTHYeCKOe 3HayeHHe, HOO OTKPbIBaeT 
OAMH W3 BO3MOXKHBIX NyTeH peryJHpOBaHHA Mpollecca KOJWJIareHooOpa3s0BaHHa. 


LleutpaJbHblli HHCTHTyT Iloctynuso 
TpaBMaTOJIOrHH HW OpToNeqHu 23 IV 1958 
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Jloxxagnn Akagqemun nwayk CCCP 
1958. Tom 123, N 4 


PH3HOJOLHA 


r. 3. ABJYJIJIMH 


OCOBEHHOCTH JBUPATEJIbHO-NMUJEBbIX H BEPETATHBHbIX 
(CEPAEUHDbIX HM JbIXATEJIbHbIX) YCJIOBHbIX PE®JIEKCOB 
Y, FOJIYBEM UW KPOJIMKOB 


(IIpedcmaeaeno' akademuxom H. H. Anuuxoeoim 380 VI 1958) 


JlutepaTypa MO M3y4eHHIO BBICIIel HepBHOM JeATeIbHOCTH 2KHBOTHBIX I0- 
Ka3bIBaeT, UTO B 34BHCHMOCTH OT TOTO, Ha Kakylo 9ipPepeHTHy!O CHCTeMy BbIpa- 
OaTbIBAIOTCA YCJIOBHbIe pe*leKCbl, MOJIYYeHHbIe Pe3syJIbTAaTbl MOFYT 3HAYHTEJIb- — 
HO OTJIMYaTbCA. ITO eaeT HEOOXOAMMbIM CHCTeMaTHYeCKOe H3y4eHHe OCOOeH- — 
HOCTei YCJIOBHbIX pecbJIeEKCOB, CBA3AHHbIX C Pa3HbIMH 9*pdPepeHTHbIMH CPyHK- | 
uuamu. IIpopeqeHHe Takoro HcCeqOBaHHA B SBOJIIOIMOHHOM PAY 2KHBOTHBIX — 
MOTO Obl MpeCTaBIATb MHTepec C TOUKH 3peHHA CHIOreHeTHYeCKOrO (POpMu- | 
pOBaHHA OTe bHbIX (PYHKUHH HM perywIAWHH HX CO CTOPOHbI WeHTpaJIbHOH HepB- 
Hou cucTempl (1). Mcxoqa u3 3TOFO, MbI IpeANPHHAJIM MOMbITKY U3Y4HTb OCOOeH- 
HOCTH JIBHTaTeJIbHO-MMUeBbIX HM BereTaTHBHbIX (CepJeuHbIX H JbIXATCJIbHbIX) | 
YCJIOBHbIX pedsIeKCOB Ha roulyOAX H KpOHKaX. YUHTbIBAA, UTO 3TH OCOOeHHOCTH 
MOPIH ObITh HaHG6oee OTYeTIMBO BbISABJICHbI IPH BO3AeHCTBHH Ha WeHTpaJb- 
HYIO HepBHY!O CHCTeMy, MbI IIPHMCHHJIH JIA STOTO PeHTTeHOBCKOe OOyyeHHe. 
SOTOT TIpHeM UccIeOBaHHs BMECTe C TeM MO3BOJIHJI NOJIYYHTh AaHHble, Hemocpe- 
CTBeHHO KaCalollvecaA BJIMAHHA MOHH3HPYIOULlerO U3 YYeHHA Ha BbICWIMe OTJE/IbI 
ILCHTpaJIbHOH HePpBHOH CHCTeMBI. 

J[BuraTeJIbHO-MHIeBble YCJIOBHbIe pedeKcbl y rosyOeH H3yyaHcb MO MeTO- 
Juxe B. B. ®anapaxKana u WV. VT. Kapmanopoti (7), y kpomu“KkoB — nO MeToH- 
Ke ®. I]. Begsesa (*). Onpirst 10 cepeuHbIM H AbIXaTeJIbHbIM YCJIOBHBIM petb- 
JIEKCaM IIPOBOAMJIMCb C 3allMCbIO AbIXATCJIbHbIX JBHXKCHHH HW IIeKTPOKapHO- 
rpaMMbl. B kauecTBe YCJIOBHBIX IIPHMeHAJIMCb CBETOBbIC H 3BYKOBbIe pa3ipa- 
*KHTeIH. BesycOBHbIM pasApaxkKUTeeM CIYKMI yruiekucbli ras. [locae mpez- 
BapHTeJbHOrO M3YYeHHA YCJIOBHOPe@JIeCKTOPHOH JeCATEJIbHOCTH MpPOH3BOAMI0Cb 
OOYUeHHE TOJIOBbI MOMOMbITHbIX 2HBOTHDIX (PHJIbTPOBAaHHbIMH PeHTTeHOBCKH- 
MH Jlyyamu. Bo Bcex cepHaAx ONbITOB OOy4yeHHA Opin HayaTbI c 100—200 r, 
HO B OJHHUX ClyYaAiX BBY OTCYTCTBHA KaKHX-JIMO0 U3MeHeHHH, B Apyrux — 
ANA MOWyIeHHA Oomee PIyOOKMX M3MeHeHHH, XKHBOTHbIC NOABeprviIvcb MOBTOp- 
HbIM OOJ1YYeCHHAM BO BCe BO3pacTaIOUIHX MO3ax. 

JIBuraTeIbHO-TMMUeBbIe YCJIOBHbIe pePAeKCbl yY HOPMAJIbHBIX TronyOeH Hu 
KPOJIMKOB W3y4aJIHCb MHOrHMH aBTopamu (*"). pucymue cepqeuHbiM HW AbIxa- 
T@JIbHbIM YCJIOBHbIM peqleKCaM Y STHX %XHBOTHBIX OCOGeCHHOCTH MOPOOHO onn- 
caHbI B padotax E. A. Kopxesoit (1*), 9. K. Wamoson (19,14) u ap. Pesyaptarei 
HallHX OMbITOB B MepHOX AO OOsyYeHHA B OCHOBHOM COBMalaloT C JAHHbIMH BBILLIe- 
YKa3aHHbIX aBTOPOB H VIA KpaTKOCTH 3]eCb ONMCbIBAaTbCA He OyAyT. B pesy.b- 
TaTe OOyUeHHH ObLIM MOYYeHHI CeLyIoulMe LaHHble. 

OnbiTbl, MpOBeJeHHbIe MO JBHTaTebHO-MMUeBOH MeTOAUKe Ha romy6Ax, 
nOKa3aid, 4TO y WBYX TrojyOeH, HECMOTpA Ha HeOMHOKpaTHble OOyueHHA CO- 
CTaBHBUIMe CyMMapHble Jo3b1 3800—5200 r, MOXxHO ObIIO OTMETHTb JIMIIb Hee 
3HaUHTeJIbHbIe H3MCHCHHA B YCJIOBHOpeMeKTOPHOH eATeMbHOCTH, BbIPa3HB- 
WMeCA B HeOOMbUIOM YBeJIHYCHHH JaTeHTHOTO TMepHOfla yCJIOBHBIX petbeKcoB, 
Y Tperbero rosy6a TobKO Nocue 2-ro u 3-ro OOmyyeHHH o30% 2000 r Onwiu 
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HeECKOJIbKO Ooulee cla60 BbIpaxKeHHbIe YCOBHbIe petbleKcbl B TeueHHe 2—3 
AueH. Uerpeprpiit roryOb nocne o6yyeHua CyMMapHot Josoit 3600 r noKasau 
H€KOTOPOe MOBbIIMeHHe YPOBHA YCJIOBHbIX petieKcoB B TeyeHHe 20-HeBHOrO 
Mepuofa. TakuM OOpa30M, ABuraTeNbHO-MMUeBbIe YCOBHbIe pedeKcbl y rosy- 
Oe OKasaIUCb BeCbMa CTOMKUMU K OOuyYeHHIO (pic. 1). B To xe Bpema y 3THX 
me TOyOel elle JO BOSHAKHOBCHHA U3MeHeHHH yKa3aHHbIx YCJIOBHbIX petpule- 
KCOB OOHAPY2KMBaJIMCb HapYWIeHNA KOOPAMHALMM ABMXKeHU, BbIPAsMBLIMecA 
B NOTepe CHOCOOHOCTH K TOUHBIM KJI€BaTeIbHbIM BH2KCHHAM, a Ha Oovlee N03/- 
HUX CTayMAX HM B pe38KHX HapylleHHAX MoseTa. 


9) x 100r Zor §400r 0bbrZQ0ur L000r 
100 
&0 
20 
40 v0 60 70 60 50 100 110 120 130 
WN onei0b 


Puc 1. JiuHamuka BHraTelbHO-MuLLLeBbIX yCJIOBHbIX petbiekcoB romy6a No u 
TOCJIe PCHTTEHOBCKUX OOMYyYeHHt TOJOBbI = 
| B ombirax Ha roulyOaxX MO CepfeyHbIM HM JbIXATCIbHbIM YCJIOBHBIM petple- 


KcaM ObIvl0 OOHAPy2KeHO H3MCHEHHE STHX peteKCOB OT TOpa3qO MeHbIIMX 03 
(pyc. 2). Cuw2KeHHe BeJIMUHHbI MH YpOBHA CepAeUHbIX YCJIOBHbIX petbieKCOB Ha- 
-ceTymuio oT Bo3szeicTBua 300—500 r. B pe3yibTaTe NOBTOpHbIX O6lyyeHHH Ha- 
Ol0faloch JabHelee, Oomee 3HauNTeMbHOe yrHeTeHHe pedbeKcos. Ha6.10- 


Pe 
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Puc. 2. [[MHamuka cepyeuHbix HM AbIXaTeIbHbIX YCJOBHBIX pedpleKcop rosyOA Jo 
mocyle peHTreHOBCKHX OOMy4eHHH TomoBbl. Crowinad JIMHHA — YCJIOBHbIe cep- 
WeuHble pedeKcbl, MyHKTHpHad JIMHHA — yCJIOBHbIC AbIXATCJIbHbIC pedsMeKCHI 


WeHua 3a ChOHOBOM yacTOTOH cepyeuHbIX COKpallleHHH MOKa3aH HeOoMbIUNIOe 
ypexeuue ee oT 500—800 r u Gonee peskoe — Nocuie OOyyeHHA Osamu 2000— 
3000 r. HesHauuTembHoe CHH2KeHHE BeJIMYHHbI H YPOBHA [bIXaTCJIbHbIX YCJIOB- 
HbIX petbekcoB OTMeyaocb oT 100—500 r. PonoBaxA yacTOTa AbIXaHHA TakxKe 
ypexkaylacb, HO OT ropa3qo O6buMX O03, YeM 9TO HAaOJHOJaOCb Ip U3 yueHHU 
cepeuwHoli JeaTembHocTH (2500—3000 1). 
OnbiTbl 10 JBHraTeJIbHO-NMULeBOH MeTOQHMKe, MpOBeeHHbIe Ha KPOJIMKaX, 
'B OTMHUNE OT ONBITOB Ha rosyOAX, MOKa3aJIH, YTO B pasJIMYHOH CTeMeHH BbIpa- 
XKCHHOe CHH2KCHHE YPOBHA YCJIOBHbIX pebIeKCOB HacTyNaeT B pesyJIbTaTe 06- 
syuenua 500—1000 r (puc. 3). Kpome sTux Hapyuienui, TOCAe o61yueHnit 
cymMapHbimu 03am“ 2700—3700 r y Tpex KPOJIMKOB B JaJIbHeHIIeM TakxKe 
“HaOOJaIMcb HapylleHHA KOOpAMHallWH ABHKeHHH, MOJOOHbIe OMMCaHHbIM B 
me core (Py: 
— - PesyIbTATbI OMbITOB Ha KPOJIMKaX 0 CepAeYHbIM HM AbIXATeJIbHBIM YCJIOBHBIM 
pecbiekcam cBOsTcA K caeqyiouemy. Y ABYX KpO/MKOB Mp OOyYeHHH 3Ha- 
YHTeIbHBIMH Josamu (cyMMapHo 5000—6000 r) He ObI0 OTMey¥eHO H3MeHeHHH 
| AbIXATeIbHBIX YCJIOBHBIX petpJIeKCOB (puc. 4). Y AByxX Apyrux cHHxKeHue ypOBHA 
/ YCJOBHBIX pe*PIeKCOB, pas/IM4HOe MO MpOROMKUTEMbHOCTH, HaOMI0NaNOCb mocae 
o61ryyenus qos0% 2000 r. Bro xe BpeMaA yperkeHHe (POHOBOM YaCTOTHI AbIXaHUsA 
'B Teuenne 2—3 Hell, Kak 9TO Obw0 paHee onncano 3. A. Aucon (**) Hw Ap., HacTy- 
‘Mao Kaxkbili pa3, HayuHad c oOyyeHna 500 r. ConocTaBneHue HSMeHeHHH 
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(POHOBOH yacTOTHI cepAleOneHH B CTOPOHY yuallleHHA y CepAeuHbIX YCJIOBHbIX 
pecmeKcOB aH CXOJHbI€ Pe3YJbTATbI: KPaTKOBPeCMeCHHOe CHHXKEHHE YPOBHA 
CepMeYHbIX YCJIOBHbIX ped€KCOB HaOsOMaCCb Y TPeX KPOJIMKOB B peSyJIbTAaTe: 
o6yueHua 2030 2000 r u BbIltIe M TOMbKO y OHOrTO — oT 1000 r. B To xe Bpe-> 
Ma TakOe %Ke KpaTKOBPeMeHHOe BO3pacTaHne POHOBOH YacTOTbI cepAUcOneHHH 
HacTyNalO OT TeX %Ke WIM MeHbIUHX Jo3 OOyueHuA. Takum OOpa3oM, BereTa-> 
THBHbI€ YCIOBHbIe pedeKCbl Y KPOJIMKOB, B OCOOeCHHOCTH bIXaTeJIbHble, OKa-- 
3aJIMCb BECbMa YCTOHUMBBIMH K BJIMAHHIO P€HTTeHOBCKHX Jyyel. DoHoBasA yac-: 
TOTa JbIXaHHA HM CepAeyHOH eATeb-- 
HOCTH H3MeHAIMCb ckKopee H ruly6-- 
2%Ke, YM COOTBETCTBYIOLIHeE YCJIOB-- 
Hble pedJIeKCbl. 


1000r 


} 
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60 Vizn02xKeHHbIle BbILe (akTbI MOKa-: 

20 3bIBalOT, UTO y TOy6eH WH KPOJIMKOB. 

Ee |) ss JIBUTATENDHO-NMIMEBbIC HS BEReTATH EE 

e a i wf a Hbl€ YCJIOBHbIe pedJleKCbl H3MCHAIOT- 
NN oneimob , P 


Puc.3. M3menenne JBHraTeJIbHO-MHILeBbIX YCJIOB- 
HBIX pedekcoB y KpomHKa Nocie oOmyyeHuA 
rosopbl 2030H 1000 r 


cH MpH O6syyeHHH HeOAMHAKOBO.. 
QTOT (PakT, Kak HaM MpecTaB/AeTCA, 
HaxOJMT CBOe OObACHeHHE B_ TOM,. 
YTO MYTH OCYILeCTBICHHA HW MeXa-: 


HH3MbI, JIe@2%Kalllve B OCHOBe 93THX. 
pecbleKCOB, HMEIOT CYyLeCTBeHHbIe OTIHYHA. B TO BpeMsA Kak 9—PepeHTHbI MyTb 
IBHTATe/IbHbIX pecbyieKCOB HJeT OT KOPbI TOJOBHOTO MO3ra HeMOCpeACTBeHHO | 
K MbIIlIaM, sd@epeHTHbI MyTb AVIA BUCWepaJIbHbIX OpraHOB HayHHaeTCA B MO]- 
KOPKOBbIX COpa30BaHHax HM (OPMHPOBaHHe KOMIOHEHTbI BOSOyxXeHHA MpOHc- 
XOMMT Mpu yyactun nmocmequux (!7). H. A. PoxwancKui ('%) nosara, YTO QBH-; 
raTeJIbHble WH BereTATHBHbIe YCJIOBHbIe pedJIeKCbl HMEIOT Pa3SHY!O TOMHKY 3aMbI- 
KaHHA B FOJIOBHOM Mosry. C STHMH BbIBOJaMH CorsacytoTcd H Aanuble H. Tue ("%). | 
500r = 000r 


LObbr 


20r 2500r 


40 60 70 60 4 0 


NN oneinaG 


Pue. 4. TuHamuka cepyeuHbix Mf JbIXaTeIbHbIX YCJIOBHBIX pedIeKcOB KpouKa Jo 
H NOCN€ PeHTTeHOBCKHX OOJYYeHHH PoJIOBbI 


B oTHOWMeHHH roryOeH padoramu B. B. Ilerenunoii (7°) u B. UW. BarpsucKoroi 
(*') NokasaHo, YTO Ip yaseHHU OobUIOrO MO3sra OOpasoBaHHne BereTaTHBHBLX 
YCJIOBHBIX pedvIeCKCOB BO3MOXHO B HWKeexKAalNX OOpas0BaHHAX ToMOBHOrO! 
Mosra. TakHM O6pa30M, MOXxKHO HOJlaraTb, YTO JBHTaTebHbIe pereraTuBnbie 
YCMOBHbIe pedeKchl COpasyloTcA HM MpOTeKAalOT MPH yuacTHN pa3sIMUHbIX OTIeE- 
JOB TOMOBHOTO MOsra HW OTPaxkaloT PYHKUMOHAJIbHBIC CBOLCTBA HX KaK B HOp- 
MaJIbHbIX, TaK H B MaTOJIOPMYeCKHX YCJIOBHAX. OTHM MOXKHO OOBACHHTL HeOU- 
HakOBylO peaKUHIO Ha OOJIyYYeHHe CO CTOPOHbI JBHTAaTebHO-MMULEBLIX H Bere- 
TaTHBHbIX YCJOBHbIX pedJ€KCOB B HalMx OMbITaxX. Takoe paccyxeHHe NoyKpen- 
JineTcA WM ManHbiMu E. I. YKyx u JJ. A. Unpnucxoro (22). | 
Boilie OblIO ykasaHO, 4TO OMHH MH Te Xe YCuOBHbIe pecbeKcbl y rosry6eti 
H KPOJINKOB H3MeHAIOTCA Np OOYYeHHM Pa3/IMUHBIM OOpasoM. Oto, ovepuHo, 
HaxXORHTCA B CBASH C MOpdoPUsHONOrHYeCKHMH OCOOeHHOCTAMH Pa3BHTHA IeH- 
TpaJIbHOH HepBHOH CHCTeMbI 9THX XKMBOTHBIX. | 
EcJim paccMaTphBaTb Hall JaHHble B MlaHe TOMMYeCKOrO aHau3a BIUAHM 


Al 
MOHH3HPytoulerO U3JIYYeHHA Ha WeCHTpaJIbHYt0 HeEpBHY!IO CHCTeMY, TO nlOJLyueH- 
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HbIe JaHHbIe YKa3bIBalOT Ha MOpaxKeHve Bcero MO3ra B IeoM. Onako TakHe 
ABJICHHA, KAK BO3HHKHOBeCHHE JIBUPaTeJIbHbIX HapYWeHH Mp OTHOCHTebHO 
COXPaHHOCTH JBHFaTeJIbHO-MHIUeBbIX H ObICTpOe YrHeTeHHe BereTaTHBHbIX YCJIOB- 
HBIX pedeKCOB y ronyGOeli a Tak2Ke pe3sKHe H3MCHEHUA COHOBOH YaCTOTLI JbI- 
XaHHA HW CepAeuHbIX COKPalleHHH Mpu OTCYTCTBHH H3MeHeHHH HJM He3HaUUTeJIb- 
HBbIX H3MCHEHHAX COOTBETCTBYIOUIMX YCJIOBHBIX pecpIeKCOB Y KPOJIMKOB, FOBOPAT 
O MIPCHMYLLECTBEHHOM MOpaxKeHHH HOHH3HPYIOULMM H3J1yYeHHeM HMKeexKalHx 
oOpa3o0BaHHli romoBHOorO Mosra. 


VactutyT 9KcnepHMeHTabHOH MeMILMHEI Tloctynuso 
AkajleMHH Me{HIWHHCKHX HayK CCCP 24 VI 1958 
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Jloxaagm AKkagemun nayx CCCP 
1958. Tom 123, Ne 4 


PH3HOJIOLTH A 


WM. A. BYJIBIFHH u JI. A. BEJIOPbIBKHHA 


PEWENTOPHAS ®YHKUMNA HYOKHEDO BPbIDQKEEGHOLO 
CHMNATHYUECKOLO PAH JIMa 


(I]pedcmaeaeno akademuxom K. M. Beixoeoim 27 VI 1958) 


Hecmotps Ha TO, ¥TO pellenTopHas (byHKUMA BHYTPeHHHX OpraHoB B nocwes- 


HHe J[CCATHJICTHA SABJIAJIACb MpeAMeTOM MHOFOUNCJICHHbIX HCCJeOBaHHH, B O- 
CTYNHOL HaM JIMTepaType MbI He HaliluIM paOoT NO H3y4eHHIO pellenTOpHOH (pyHK- 
WH BereTaTHBHbIX raHriMes. Mexyy TeM BereTaTHBHble aHrIMM WrpaloT Bark-| 
HYIO pOJb B peryaAluH (pyHKUMH OpraHu3Ma, a HaJIHuHe B HHX pelenTOpHbIx 
ammapaToB OblWwIO omucaHo yxxKe JaBHO (? %). 

Ha nepBbix mopax HaMM Oblwia u3yueHa pellenTOpHad (PyHKWMA HHKHETO. 
6pbeokeeyHOrO CHMNAaTHYeCKOrO TaHrMA, KOTOPbI B Apyrux WeslAx yxKe He pags) 
ABIAJICA IpeqMeToM ucceqoBpaHul (*,°). 


MetToawuka 


Pa6oTa MpoBoAusacb B OCTPbIX OMbITaX Ha COOaKaX, Y KOTOPbIX B YCOBHAX 
MOP(UH-XMOpOopM-sPHPHOTO HapKO3a MpOH3BOAMIaCb Nepdy3vA raHrwus 
HaCbILLCHHbIM KHCIOpoqOM pacTBopom Punrep — JlokKka no metroguke UV. II. 
Paseukogpa (*). TemnmepaTypa pacTBopa Obuia 38°. JJaBneHue B cucTeme ObLIC | 
NMOCTOAHHBIM H paBHAOCcb 120 cM B. CT. 

Kak moKka3aJI Pa3eHKOB HM KaK 9TO MbI BUJeIH B HallMX OMbITaX, KPOBO- 
cHaOxkeHHe HH KHerO OpbhKeeuHOrO TaHriMA MpOW3BOMTCA pH MOMOMH Meu-| 
KHX aPTePHaJIbHbIX BeTOUeK, OTXOAAWUX OT a. Mesenterica inferior. J|na mep- 
(py3HH raHrvidsA B YKasaHHyt0 apTepHio BCTaBJIAeTCA Be KaHIOJIM — OfHa BBILLe 
raHrinad (MpHHOcAad), pyrad HHKe (Aid OTTOKA 2KHAKOCTH) H Yepes yKa3aH- | 
HbIM OTpe3OK JeHEPBUPOBAaHHOH apTepuM mporycKaerca nepdysar. lia Toro 
yTOObI pacTBOp MONMaflal B TaHrvIMH, OTTOK Yepes HHXKHIOIO KaHIOJIO 3aTpyAHA- 
eTCH. OTXOA AMAA OT PaHrINA BeHa (v. mesenterica parva) OKa3bIBaeTCA HacTOUJIb-| 
KO TOHKOH, 4TO B Hee TPyAHO ObwIO BCTaBHTb CaMyIO TOHKYy!O KaHtout0. [lo- 
STOMY OHA Mepepesaach, a YTOOHI BbITeKAaIOUHH Yepes Hee Mepty3saT He nomayau 
Ha OKpyxKalouMe TKAaHH, KOHelL MepepesaHHOH BeHbI MOMellaIcA B crelH- 
aJIbHbI 2elO0O0K, MO KOTOpoMy Mepdy3saT cTeKal B cbapcbopoByto yameuKy. 
Tloce mpenapoBkiH y3Jla ero HepBHbIle CBA3H CO CMHHHBIM MO3roM cOxpaHs-| 
JIMCb. 

Aaa pasipaxeHua pelenTopoB raHriua IPHMeHAJIHCh PacTBOpbl XJIOPHCTO- 
ro kamua (0,o—3%), aleTumxomuHa 10°}°— 10°?, nuxoTuna 10°&— 10 3. Yxa-| 
3aHHble PaCTBOPbl BBONMIMCh LWNpHeM yepes cTeHKY NIpHBOAAMeH pe3HHOBOH 
TpyOKH, COCJMHEHHOM Cc BepXHel KaHioulel. 

B kauecTBe peek TOpHol peakKUHH YUATHIBAIHCb H3MeHeHHA KPoBsAHOrO. 
aBleHuA B COHHOH apTepHu, [bIXaHHs, a TakrKe (Yale BCerO BUSyaJbHO) 
NOABJICHHA JBHraTeIbHOH peak X*MBOTHOPO. 

Bcero moctTaBuleHO 65 oMmbITOB, BO BP€MA KOTOPbIX MpOU3BEeHO Gosee 300) 
mpo6 c pa3qpaxxeHHvem pellenTopoB raHrina. | 
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Mes yb tar bt OBIT OB 


Bce MPHMCHABIUMeCA XHMMYeCKHE pasApaxuTeH (alleTHXOJIMH, HAKOTHH, 
XJIOPHCTbIM KaJIMii) IIpM BBeAeHHM UX B Nepdysar BbISbIBAIM OTYETAMBbIe peak- 
UHH H3MCHCHHA KPOBAHOTO JaBJIeHHA, JbIXaHHA, a TaK2%Ke MOABJICHHA JBUDKe- 


AO atnicey 


XapakTep W3MeHeHHA KPOBAHOTO JaBMeHHA H MLIXaHAA Mp Mephysuu rauraua pacTBopamu 
ALETHIXONMHA HU XJIOPHCTOrO KaJIHA (CYMMAapHble JaHHbIe OCTPbIX OMBITOB Ha CO6aKax) 


KpospsHoe AaBseHue [are eee 
: H3 HHX H3 HHX 
PasypaxuTesu Bcero Bcero 
npo6 a | 7 | cant | 0 npo6 oe NE ee | one 0 
AtleTHJIXOJIHH 
40-104 0-8 11 2 — — S) 11 — — — 14 
10-7 —10-5 34 4 5 2 26 34 5) — ‘l 28 
40-4 —10-8 85 12 30) 5 33 81 17 6 10 48 
Oe 26 3) 16 2 5) 28 10 4l 3 14 
Bcero 156 18 56 9 73 154 32 7 14 | 104 
XJOpHcTHIM Kaui 

0,025—0,05% 2S} ~— 1 — ep Zo 23 
0,4—0 ,25% PAS) 9 4 yy 13 26 9 — 2 413) 
0,5—-1% 06 42 3 6 o 59 45 3 _- 13 
2—3% yl 36 7 4 9 54 29 3 8 11 
Bcero US) 87 i 12 49 159 | 83 6 | 10 70 


IIpumeuauHne. IImoc—ycunenve AbIxaHHA UW MOBbIMNIeCHHe KPOBAHOrO JlaBJICHHA; MH- 
HyC — ocNaGleHHe [bIXAaHHA H NOHHKeHHe WaBseCHHA; MOC-MMHyc (HM HaoOopoT) —- PasHbili ap- 
OTCyTcTBHe 9*pPpektTa. 


| (beKT; HyJIb 


At” tar Ac 10 Sur 
ee MN cece Gel | 
dudes oe, Lit Bee Ue ay i oo alle od f. La ii eee Alaa 


Pune. 1. U3menenua KpoBaHoro LaBJIeHHA H IbIXaHHA Ip Nepdysuu 

3aqHeOpbhKeeyHoro TaHriMaA coOakH pacTBopaMH alleTHJIXOJMHa 

10-3(1 mau 5 Ma). Cpepxy BHH3: KpoBAHOe JaBeHHe B COHHOH apTe- 

PHM, AbIXanMe, OTMeTKa pa3ipaxkenua (Nepdy3suuv) PaHrius, OT- 
MeTKa BpeMeHH (5 CeK.) 


HM romOBbI »uBOTHOrO. UacTota peaKWHi, CTelMeHb HX BbIPaXKeHHOCTH HU Xa- 
pakTep HaxOJsATCA B 3aBHCHMOCTH OT CHJIbl H KaveCTBa HPHMeHseMBIX pa3sApa- 
*KuTeeli, a Takx%Ke OT (pyHKIMOHAJIbHbIX OCOOeCHHOCTeH pearupyIOUUNX OPraHoB 
HM CHCTeM,} 
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Kak BHJHO H3 TAOU. 


(0,025—0,05%) nu aueTuamxonuna (10 1°— 
HeCHHA KPOBAHOFO aBJIeHHA M WbIXaHHA. 


1, HanGouee cilaOble pacTBOpbl XJIOpHcTOTO 


Kauiua 
10-8) o6ntuHO He BbI3bIBaJIH H3Me- 
OTH peaKUHH MOABJIAIOTCA MpH 60- 


slee BbICOKHX KOHILCHTPalWHAX PacTBOPOB alleTHJIXOJIMHA HM XJIOPHCTOTO KaJIHA, 


Ss sl ANAM Alu 


mpHueM WX yacTOTa HW CTeMeHb BbIpa- 
XKCHHOCTH HaXOJATCA B MpAMOH 3aBH- 
CHMOCTH OT CHJIbI IPHMCHAeCMbIX pa3pa- 
w*uTeeH. M3 TaOnMUbI cleqyeT Take, 
YTO pa3JIMUHble paskpaxkuTeH pellel- 
TOPOB TaHTvIMA XapakTepH3ytoTcA pa3- 
JIMYHOH peakuMeH. Tak, alleTuXOJIMH 
yale BCero COMpoBoxaeTcA Melmpec- 
copHbimu addextamu (pune. 1), Torga 
Kak XJIOPHCTbI KasIMH, HaOOOpOT, Mpe- 
HMYUL€CTBCHHO MpeCCOpHbIMH peaKIHsA- 


MH (pHc. 2), XOTA B TOM HM B Jpyrom 
cayuaax OTMeyaloTcA H Apyrve H3Me- 
HeHHA KpOBAHOrO aBeHHA. UTO Ka- 
caeTcA J[biXaHHA, TO OHO M MpH AevcT- 
BUH alleTHIXOIMHa HM MpH elcTBHH 
XJIOPHCTOrO KaJIMA Yale BCero BbIpa- 
*KaeTCAH YCHJICHHeEM H yualleHHeM JbI- 
XAT@JIbHbIX J[BH2KeHHH. Pee oTMeya- 
OTCA cayyaH (da3HbIxX (BHaYale 3a- 
Wep2kKa, 3aTeM ycHuIeHHe JbixaHHA H 
Hao6opoT) MW TOPMO3HbIX 9pPeKTOB 
(pic. | 2, rraGae 1). 

AHaJIOrHuHble H3MeHeHHA bIXaHHA 
HaOOAaHcb MpH WeHcTBHH pacTBOpOB 
HuKOTHHa 10 &— 10 3. KpoBsHoe jaB- 
JI@HHe B 3THX CJyYYatX H3MeCHACTCHA B 
CTOPOHY KaK MOBbILIeHHA, Tak HW MOHH- 
»KeHust, []pHMeHeHHbI B pe OMbITOB 
pacTBop afpenanmuHa 10° °— 10-3 He 
BbI3bIBaJ] OTYCTJIMBbIX H3Me€HEHHH Kpo- 
BAHOrO JlaBJIeHHA H JbIXaHHA, YTO CO- 
riacyetca c HaOstogenuamn B.H. Uep- 
HHTOBCKOFO HM COTPYHHKOB, KaCaloulu- 
MHCA pellenTOpHOH (yHKUHH HEKOTOPbIX 


Sohubnabndiniehndwdoedetbah ttf £3 


Puc. 2. M3menenua KpoBxAHoro JapyeHua 
TbIXaHHA NpH Nepy3uu 3alHeOpbiKeeyHoro 
See 1% pacTBopoM XJopucToro KasA 
(5 ma); Bepxuaa KHMorpamma — peakILHa Ha 


XslopucTiiit KaHii 20 HOBOKaHHa; cpeqHaa BHYTPe€HHHX OpraHoB. 
KHMOrpaMMa — OTCYTCTBHE peaKUWH Ha BaxkHo NOJYepKHYTb, UTO Ha OHH 
XJOPHCTbIM Kain, elicTBylOWMii uepes : 


M Te Ke pa3paxkeHHA pellenTopos rauHr- 
JIMA pa3/JIHYHbIe OpraHbl OTBeYaIOT C 
pa3JIM4HOH erkocTbio H yacToToH.Jlerue 
Bcero H Yale BCerO HW MpH HaHGoulee cula- 
ObIX pacTBOpax, Mpomyckaembix yepes 
raHrviHH, H3MeHACTCA KPOBAHOe JaBseHve; perxke H MpH Oomee BbICOKHX KOH- 
WeHTpalHAX (MM MpH OObIIMX KONMYeCTBAX) Pa3AparKalOulHX BellecTB H3Me- 
HAeTCA [bIxaHne (Ta6n. 1, puc. 1). Han6onee peako oTMeyaacbh ABHraTebHad 
peakUHA XHBOTHOrO (NOABJIeEHHe JBHXKeHHH FOsOBbI); ee, Mbl HaOMOLaNU TOMb- 
KO IIpH BBeJeHHH B Mepdby3saT pacTBopoB XJIOpHCTOrO KaJIMA UM He OTMeYaJIH 
MIpH BBeJeHHH paCTBOPOB alleTHIXOJIMHa H HHKOTHHA B MpHMeCHABIUMXCA KOH- 
WeHTpalMAX. CuleQOBaTebHO, 3TH (pakTbI Ha HOBOM MIpuMepe pa3qpaxKeHHA 
BereTaTHBHBIX TaHriveB NOATBeEpxKAaloT HaOJIONCHHA APYrUX aBTOPOB H BbIBOJbI 
MpeAbIayWNX HalwMX paOoT, TOBOPALMX O pasJIMYHH NOPOFOB pa3JIMYHbIX KOM- 
NOHCHTOB HHTePOMenTHBHOH peaKUMH, BbISbIBACMOM pa3paxkeHHeM peltenTo- 
pOB BHYTPe€HHHX OpraHoB. 

YimetoTcA OCHOBaHUA 3aKJIOUNTb, YTO OMMCAHHbIe BbIIMe peakUHH ABMIAIOTCA 
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3 MHH. Nocie BBEACHHA HOLOKaHHa B COCy JBI 
PaHriWa; HWKHA KHMOrpaMMa — peakUMA 
Ha XJIOPHCTbI KaHH, evcTByIOWHH uepes 
21 MHH. Nocne MpvMeHeHHA HOBOKaNHa 
Octambuble o603Ha4eHHA, Kak Ha puc. | 


peprektopHpimu. O6 aToM roBopuT KOpoTKHit saTeHTHurit mepHol peakuui 
(yauye Bcero 5—10 cek.) u HX OcMa6meHHe HAM NOMHOe yrHeTeHHe Mpu ray6o- 
KOM Hapkose. OfHako HanOoee yOeqUTeIbHbIM MOATBEPKLeHHeM ykKa3aHHoro 
SaKJNOYCHHA ABIACTCA OCMAOIEHHE U, Yallle BCero, MOIHOe Hcue3HOBeHHe peak- 
WH KpOBAHOTO JaBMeHHA HM [bIXaHHA NOcMe NponycKaHua yepe3 raHrivi B 
TeyeHne 40—60 cex. 10 ma 1% pactBopa HoBoKanua (puc. 2). Heo6xogumo or- 
MeTHTb, YTO MO] BIMAHHCM HOBOKaHHa peaKUHH, BbIZbIBAeMbIe XJIOPUCTHIM Ka- 
JIHEM, HC4e3aIOT PaHbille, YM BbISbIBAeMbIe alleTHIXOJIMHOM. Iloce OTMbIBaHHA 
HOBOKaHHa peakIMM BOCCTaHaBMBaloTCA Yepes 30—60 muH., a MHOra u Yepes 
1,5—2 yaca. 

MoxkKuHo OblI0 MpeANOO*KUTb, YTO ONMCAHHBIe peakUHu sABsIaAIOTCA: 1) crez- 
CTBHeM pa3/[paxKeHHA pellemTopoB mMepdy3supyemoro KpynHoro cocyya — a. 
mesenterica inferior, a He pelentopos raHraiusa unu 2) cmeqcTBHeM He MpaMoro 
BO3Oy2KJCHHA COCYO-NBHraTebHOrO HM AbIXATeMbHOrO anMapaTOB pa3qpaxKe- 
HHeM pellenTOpoB raHrvivA, a HX KOCBeHHOFO BO3OyxKAeCHHA B pesyIbTaTe Wen- 
HOH peaKkIMH, MpOMe2XKYTOUHBIM 3BCHOM KOTOPOH ABJAeTCA COKpalleHHe rial- 
KOH MYCKy/aTypbl OpraHOB Ta3a, HHHepBHPyeMBIX MOYpeBHBIMA HepBaMH. 
KOHTpOJIbHbIe OMbITHI, MPOBeAeHHbIe Moce AeHepBallun (popMamHHOM a. mesen- 
terica inferior, a TakxKe Nocle HapyWeHHA WeHTPOCTpeMHTebHbIX HEPBHbIX CBA- 
3ell TaHrIMA, HO MpH COXpaHeHHH ero WeHTpOOexKHbIX cBxA3ei*(nepdy3na raHr- 
JIMA alleTHIXOJIMHOM HM XJIOPHCTbIM KaJIHeM B MOCJeHEM CJIy¥ae He BBbISbIBaeT 
ONMCaHHbIX 9PpekTOB) MCKOYaIOT TakOrO powa MpesnomoxKenna. 

TakuM OOpa30M, MOulyyeHble HAMM JaHHble (bu3HOOrMYeCKH NOATBEPXKAaloT 
TpeAcTaBJleHHA MOpdoloroB O HaJIHYHH B BereTaTHBHbIX TaHrWAX pellenTo- 
pos. OHH NoKa3biBaloT, UTO yKa3aHHble pellenTopbl H uAyulue OT HUX atpepeut- 
Hble BOJOKHa MOryT BOCIPHHHMaTb PyMOpaJIbHO-XHMHMyecKHe HM Apyrue CABHrH, 
MpOWcxoAuMe B raHrVIHAX MpH UX BO38OyKDeCHHH, H HHCPOPMUPOBaTb OO 3THX 
cijBuraxX WeHTpaJIbHytO HepBHyto cucTemy. Ilo-BugquMomy, Takada uHcbopmallua 
MMeeT BaxKHOe 3HaYeHHe AIA peeKTOPHOH perysAWHH PyYHKUAH He TOMbKO 
CaMHX BereTaTHBHbIX PaHrIHeB, HO HW APyrHX OpraHoB, B YaCcTHOCTH OpraHoOB 
KpOBooOpallleHHA UW AbIXAHHA, KaK 9TO BHAHO H3 HallHX OMBbITOB. 

Orcioqa caelyeT, 4TO BereTaTHBHble TaHrIMH (yYHKUMOHAaIbHO CBA3AHbI C 
WeHTpasIbHOM HEPBHOH CHCTeMOH He TOJIbKO WeHTpOOexKHO, KaK 9TO JaBHO 
XOPOLIO H3BeCTHO, HO HM IeHTPOCTPeMHTeJbHO. ITO CcO3MaeT WIHPOKHe BO3MO%K- 
HOCTH JIA MOCTOAHHOH WeHTpaJIbHOH peryJIAWHH (PYHKUHH BereTaTHBHbIX TaH- 
riveB, OOaqatouluX, TaKHM O6pa30M, JIHLIb OTHOCHTeIbHOH AaBTOHOMHOCTBIO. 
Bmecte c TeM 3TO CTaBHT BOMpOoc O HeOOXOAMMOCTH H3Y4eHHA COOTHOLICHHA 
IeHTpaJIbHbIX HM MepHcbepHueckHX peaKUHH, BbISbIBAeMbIX BO3Oy2KeHHeM Bere- 
TaTHBHbIX TaHrvIes. 


Muuckuit Tloerynusto 
M@QMUMHCKHM MHCTHTYT 20 VI 1958 


IMTHPOBAHHAA JIMTEPATYPA 
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PH3HOJOLHA | 


r. H. MEPLHH, H. A. HOBHILKAS, A. H. KOCT u HW. YW. FPPAHABEPT 


JEMCTBHE NPOW3BOAHbIX NMMPA3OJIA HA LIEHTPAJIbBHYIO 
HEPBHYIO CHCTEMY 


(ITpedcmaeneno akademuxom B, H. MWanownuxoeoim 27 VI 1958) 


@apMakouloruyecKkHe CBOHCTBA MIPOH3BOJHbIX MHpa3s0/la HCC/eOBaHbI OYCHb 
Maio. XOpOUIO H3BECTHO aHaJIresHpylollee, MPOTHBOJIHXOpafouHoe HW MpOTH- 
BOBOCIasIHTebHOe JlelicTBHe MpOH3BOAHEIX 1-cbeHHmupasonoHa-O Hw 1,2-fH- 
(beHHINHpasOMAMHANOHa-3,5 (aHTHNMpHH, MHpaMHJOH, OyTafquon). HesaByo 
3anaTeHTCBaKO mpHMeHeHHe§ |-cybdhodennsi-3-eHuMMpasoa KaK aHaJib- 
reruka ('). KHopp ynomMHHaeT O TOM, UTO 3-MeTHJI-5-PeHHINUPasO/ BbISbIBAeT 
Kallietb (7). OmucaHa cNOcOOHCCTb HeEKOTOPbIX MMPa3sO0/IOBbIX aHaJIOrOB THCTa- 
MVHa YCHJIMBaTb CeKpeWWIO *KeyAOuHOorO coka (*). 

3a mccueqHHe Tosbl paspaOoTaH pA], HOBbIX CNOCOOOB CHHTe3a COCAHHeHHH | 
MMpa30ubHOrO psa, OsaroflapA 4eMy OHH cTaIM JocTynHbIMH. B uacTHOCTH, 
A. H. Keer u HW. UH. Tpang6epr noxa3anu, aro nupa3oubl erkO MOryT ObITD} 
NOJYYeHbI MPH WerHApHpOBaHUN WHpasosMHOB c MOmOUbIO cepbl (*). CuHTesH-| 
pOBaHHbIe TakKHM IYT€M AJIKWJI- HM apHJNMpasobl Obwin OOceqOBaHbI Kak 
BO3MOXKHbIe€ IPpOTHBOaMEOHble IpenapaThl, MpHyYeM OKa3aJlOCb, YTO ORHO 3 Be- 
WlecTB — 3-MeTHJI-5-CbeHHINUpasos — 3ajep»uBaeT poct Entamoeba histolytica 
B KOHUeHTpaluH 125 pr/ma in vitio. STo nocmyxXHIO OCCHOBaHHeM JIA 
WaIbHEHWETO H3yYYeHHA eFO XMMHOTepaNeBTHYeCKOH AKTMBHOCTH Ha MOJleJIH 
ameOno3a OevibIX KpbIC. OMHOBpeMeHHO MpoOBOAMsIOCh H3syYeHHe 1 POTHBOWL AM 
OJIHO3HOH AKTHBHOCTH 9TOFO BELECTBAa Ha MOJeJIH 3SKCNE€PHMeHTaJIbHOrO JIAM- 
61HoO3a OembIx MbilelH (°). 

B onpitax in vivo 3-meTHu-5-PeHHIMMpa3so He COHapyxKu XMMMOTepanes-| 
THUECKOH AKTHBHOCTH, HO OKa3aJIOCb, YTO STO BellecTBO OGsaqaeT ycnoKan-' 
BaKClHM HM CHOTBOPHbIM J\eHCTBHEM, KOTOPOe OTYETHBO MpOABIAJIOCb Kak Y 
MbIIleH, Tak H y Kpbic. AnavlOrM4uHble CBOHCTBa OOHapyXKeHbI U y 3-cbenuINupa- 
soa. OGuee JelicTBHe MpenapaTOB MpOABIAeTCH B Bue 3aMeTHOFO ycnoKOe- 
HHA, MepexOMAMeroO MpH YBeIHYeHHH JO3bI Npenapata B COH. Pasnune B Jeli- 
CTEHM BELLeCTB COCTOAJIO B TOM, TO IPH BBeAeHHH 3-ceHnNUpasoa MepHosy 
ycnOKOe€HHA MpefluecTByeT Oomee pe3KO BbIPaxXeCHHOe YMeHDIUeCHHe MbILLeU- 
HOrO TOHYCa. 

Hccneqyemble BenecTBa MasloTOKcHuHBI. IIpu BBeqenuu 3-metuu-5-denna- 
nMpa3soia yepes pOT CpeqHAA CMepTesIbHaA 03a IA MbIlueH cocTaBuneT 500 
mr/kr, a Aaa Kpbic 1800 mr/kr. [lpm mogkoxKHOM BBexeHHH 9TOrO Mpenapata 
MbILUaM CMepTeJIbHax 03a paBua 100 mr/kr. BHyTpHBeHHOe BBeseHHe XsOPHCTO- 
BOMOPOAHOH coM 38-MeTHJI-5-PeHHIMHpasoOa CMePTebHO JWI MbIlUel B oO3e 
85 mr/kr, a Quis Kppic 150 mr/kr. Kowxku Tak2Ke xopoulo nepenocusn 3-merus- 
S-PeHHIMM paso Mp BeeweHHM Yepes POT H BHYTpHOpiowHHHO. IIpu BuyTpu- 
B€HHOM BBeJCHHH XJIOPHCTOBOLOPOHOH COM KOWKH MepenocaT 25 u 30 mr/xr, 
HO norHOaloT NpH yBeMueHuH Josbl WO 50 mr/Kr. CpequaAa cMepTeibHan Jo3a 
3-PeHHINMpasoa WIA MbILUeH MpH BBeeHHH Yyepes por coctaBmaeT 500 mr/xKr 
(T. €. paBHa CMepTebHOH Jose 3-meTHI-5-PeHuIMMpasova). 

Jlelictsue 3-metuu-5-penusnupasola Obwio usyyeHO Oomee moppobuo. Y 
MBILUCH IpH BBeLeHHM STOFO BelllecTBa Yepes POT B Bose 50 Mr/Kr H Blue pasBH- 
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BaeTCH APeCMOTHOe COCTOAHHe, COMpoBOxalolleecH paccsaGeHHeM MycKyula- 
TYPbI, BANOCTbIO, cNaOol peakiwMel Ha BHeLIHNe pasaqpaxkennsa. B 3aBucumocru 
OT AO3bl TakOe COCTOAHHe Mpofsomm«KaeTca 1—3 uaca. IIpu BBegenuu 250 mr/xKr 
M BbIIMe pa3sBuBaeTCA TyiyOOKMH COH, HacTynalomMli yvepes 5—20 mun. mocie 
BBeACHHA Mpenapata H MposomxKatoumica 3—4 yaca. IIpu BBegenuu 500 mr/Kr 
MpOMOJKUTeNbHOCTh CHa JOCTHraa 24 uac., HO 4aCTb XKMBOTHBIX moruGaua. 
Ip MOAKOxKHOM BBeeCHHH COH pasBUBaeTCA JIM pH MpHMeHeHMM TOKCHYe- 
CKHX 203 nopaqKa 250 mr/Kr, JatouwHx rHuOenb mblmeli uepes 12—24 yaca. 
B MeHbIWHX 03ax 3-MeTHA-5-eHHINMpasoN MpH BBEeHHH NOL KOxKY CHa He 
BBI3bIBaeT. 

Y xpbic ry6oKu cou pasBuBaeTca mpu BBexeHHH 1000—2000 mr/xr 
3-MeTHI-5-enuinupasona. JelictBve Mpelapata HayHHaeT MpPOABMATHCA Yepe3 
3—5 mun. JIpemoTHoe cocTosHMe MPH STHX fo3ax Mpenapata uepes 2— 
4 yaca mepexOQMT B COH, COmpoBoxaioululica MayeHuem MbIMNeYHOrO TOHYCa. 
Bonepad uyBCTBHTeIbHOCTh coxpaHsetca. IposomKnTebHOCTb ry6oKoro cHa 
3—8 uac. Y JByX M3 cOpoKa KpbIC COH Mpoouxasecs 24 yaca. 

VMntepecHo OTMeTHTb, YTO HaCTYMJIeEHMIO CHa MpeuecTByeT Mayenne Temme- 
paTypbi Tesla HHxKe 33°. B OTAeIbHbIX CLyYaHX TemMepaTypa Tea CHHKaacb 
y Kpbic Jo 26° np mocsesytollleM MOJHOM BO3BpaTe K HOpMe (37°). Y OoubuIMH- 
CTBa XKHMBOTHBIX HaWOosblee MaeHHe TemMMepaTypbl mponcXoguT uepes 3—4 
yaca Mocyie BBeeHHA Mpenapata. Y OTe bHbIX XKHBOTHBIX 3TOT MepHOR yBesH- 
YHBacTCA WH HaHOoJibluee MakeHHe TeMMepaTypbl MpoucxozuT yepes 9Y—10 yac. 
IIpu coqepxkaHHu B ycIOBHAX Oomee HH3KOl TeMNepaTypbI BHELIHeH CpesbI Male- 
Hue TeMMepaTypbl Tesla BbIpayxKeHO CHJIbHee, YEM Y KPbIC, HaXOJAUMXcA pH 
KOMHaTHOH TemlepatType (cm. Ta6s. 1). 


Ta6Ouuna i 


BuuaHve mepopadibHoro BBeeHna 3-merus-6-peHnimupasoa Ha TemMlepaTypy 
Tesla Kpbic. (M3mepesne B NpAMOH KHUIKe) 


CpequaAa TemnenatTypa Tena 


Jlosa npenapa- Ee Pasnuia Tem- 
TeMn. BHEWH. cpeybi, °C 
Ta, Mr/Kr uepes 4 uaca nepatyp, °C 
MO BeegeHua | nocule BBeze- 
HHA 
4000 or —18 jo —20 SAO 31,8 —5,2 
4000 —3 37,4 29-3 —8,1 
500 ot —18 no —20 36,9 B35 1/ —3,2 
500 —3 Te 32,4 —4,8 
250 ot —18 no —20 36,6 BAS —2,1 
250 —3 37,0 32,9 —4,1 
KouTpoJIb ot —18 zo —20 36,9 372 —0,3 
KouTpoJIb —3 en SonO —1,6 


B ompiraxX Ha XKMBOTHBIX OblIO YCTaHOBJIeHO, YTO 3-MeTHI-O-eHHJINMpasoll 
yCHJINBaeT CHOTBOpHOe JelicTBHe OapOuTypaToB. B Ta61.2 moKa3aHO HericTBHe 
3TOrO BeULeCTBa COBMeCTHO c rekceHaJioM. BapOutypaT MpHMeHsAJICA B J03ax, 
He BbISbIBaIOLHX CHa, MpHYeM BBOAWJICA XKMBOTHOMY MOJ, KO*KYy yepes 3—5 MUH. 
mocie BBeeHHA uepe3 poT 3-meTHuI-5-PeHHMHpasoa. AHasOrHyHble aHHble 
MOJYYeHbI JIA JIOMMHaa COBMeCTHO C 3-MeTHJI-5-(peHH MM pasosOM. 

B cepHu onbiToB MO H3y¥eHHIO KOMOMHMpOBaHHOrO $JelcTBHA 3-MeTHI- 
5-eHHIMMpasoa C BelleCTBaMH, BOSOYKaIOWMMH LWeHTpaJibHylo HepBHY!O 
cHcTemMy, OblwIO yCTaHOBIeHO, 4TO H3y4aeMbIli MpenapaT CcHuMaeT y MbIIlel 
cyJOporn, BbIsBaHHbIe KopasonoM. HausjyuiiMi pesyJbTaT Obl MomyueH B 
TOM culyyae, KOra Kopaso BBOgMICA uepes 3—5 MMH. Tocle BBeeHHA 
3-merus-5-cenusnupasosa. Ipenapat cracaer OT rHOedIM YaCTb MbILIeH, OTPaB- 
JICHHBIX CMePTCJIbHbIMH JO3aMH KOpasoua (cM. TaOM. 3), MPH 9TOM Y BbIAKMBUINX 
MbILUeli COXpaHAIOTCA JIMIIb OTACbHbIE HeOOMbUIMe CyfoporH B TeyeHHe 12— 
24 uac. Cnemyer OTMETHTb, YTO KOpPa3OJI, BBCCHHbIM MbILIaM, HaXOJAIMMCA 
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B TvIyOOKOM CHe, BbI3BaHHOM JelicTBHeM 3-MeTHJI-5-CpeHHJIMMpasosa, He BBISbI- 


BaeT Y HHX cCyfopor HW He MpoOyxAaeT HX. 


Vi3n02KeHHbIt MaTepHaJl MOKa3bIBaeT, 4TO 3-MeTHs-5-PeHHIMHpaso OOsa- | 
aeT APKO BbIpaxKeHHbIM JI@HCTBHEM Ha WeHTPaJIbHy!IO HEPBHY!O CHCTeMY, KOTO- | 


poe xapakTepu3yerTca ycro- 
TaOnuua 2 KaHBalOllMM, CHOTBOPHbIM, 


KomOnaupopaunoe jeficrsae 3-merun-5-ceuuanupasona u POTHBOCYAOPOXKHbIM H TH- 


rexcenaa NOTepMH3HPYIOWHM JeHCTBH- | 
z <7 em. B= HacToxulee BpeMA 
' LY (sj 
Eea.e ze f elle H@Ib3A CKa3aTb, IpH- 
mx ) u O- 
RECES SEs x Sainee at pier es OIM2KAaeTCA JIM 3TO BeLLeCTBO 
eat Sul eas Oe tale Bae diocte ApeMOT: | 57) m0 MeXaHH3My JelcTBHA K 
avie,, O° .0& o 2 | Horo cocTosHHAa HOCTb CHA i 
SPS Be SSE Sel ais OHOK M3 H3BeCTHBIX dapMa- 
enla| Hels a a 
KomOorMyecKHX Tpynn (6ap- 
OHTYpaTbl, pe3sepnuH, aMH- 
— 50 10 42 wun. = Ha3sHH MW Jp.) usu OOalaeT 
= - A = MUH. = OcOObIM, elle He ONMCaHHbIM, 
ae MHH ae o 
THOM JleicTBHA. BO BCAKOM 
125 ai 10 | 14. 40m. sa ee ; 
125 50 10 ee 22 uaca clyuae 93TOT IIpelapaT 34- 
125 25 10 a 1 4. 48 M. CJIYKUBACT aIbHeHLero yr- 
125 10 10 eit 26 MuH. JyOeHHOrO M3yYeHHA Cc 


IeJIbIO BbINCHCHHA BO3MOxXK- 
HOCTH e€FO HCNOJIb30BaHHA B MeMWMHCKOH MpakTuke. OueBuHO Tak2Ke, YTO 
MIPOH3ROAHbIe MHpa3zosla 3aCy2*KUBalOT MpHcTa/IbHOrO BHHMAaHHs, KaK HOBbIM 
KJIaCC BeLleCTB, OO aaloulHX BJIMAHHeEM Ha WeHTpaJIbHY!IO HepBHY!O CHCTeMy. 
Jina monyuyenuaA 3-mMetTnu-5-cpe- 


HusIMUpasona U3 OeH3aballeTOHa H Ta6Oauna 3 
rHApa3suHa OblJl CHHTe3HpOBaH 3-Me- KomOunupopanHoe MpHMeHenue 3-merus-5-(pe- 
THI-5-PeHnnupasonH. II]pu Harpe- HMJINMpazovla MW KOpazovia 

BaHHH 32 r nocnegquero c 32 r cepbl re eee 
(Temnepatypa cmecH oKon0 200°)  yosaamerun| 2 & 

MIPOMCXOZMT SHEPrH4HOe BbieneHHe PF Penvanuparo) oes = Q 
cepoBoyopofa, kOTOpOe 3aKkaHyH- menue vep.s | s2km | Of r 2KUBBI 
Baetca yepe3 30 muH. Ilocme sToro BS) gsBé ge S 
HarpeBasiH eure 20—30 MuH. A 

3aBePleHHA peaKUHH HM Meperonssu 250 — § | = 8 
peaKUHOHHYIO Maccy B Bakyyme. = 100 10 4 6 
Tlonyueno 27,9 r (89%) 3-meruut- rice et ell 2, 6 
5-peHHINHpasoia B BHe *eNTO- ae 175 10 io as 
BaTbIX KPHCTaJIOB Cc T. Mt. 127° = 200 10 10 a 
(43 cMecH OKTaH — 6eH30 1:1). Sto 250 100 10 4 9 
*Ke BeuleCTBO NOMyyaeTCA MpH Jeii- se ee a : A‘ 
CTBHH THpasHa Ha 6eH30HJIalle- 250 175 10 5 5 
TOH (°). 250 200 10 8 y: 


Hatizeno %. N 17,82; 17,98 
CiyHigNe. Brruncneno %: N 17,70 


AHaJOrM4HO W3 KOPHYHOrO amblerufa M rapasnHa Nomyuen 5-cbenusnupa- 
30JMH, Mpa NeruapupoBanuu 29,2 r KoTroporo HarpeBaHueM c cepoli o6pa3yer- 
ca 22,9 r (78,8%) 3-cbeHnmnupasona. T. kun. 189—196°/20 mm, T. na. 79° 
a cMecH OeH30/1 — u300KTaH | : 3), YTO COOTBeTCTBYeT JIMTepaTYPHBIM JaHHbIM 

Haligeno %: N 19,48; 19,64 
CoHgNe. Buruncsieno %: N 19,43 


QTO 2Ke BelllecTBO NMOyYeHO HHbIM MyTem. A MMeHHO, B3auMOselicTBHeM rH- 
pasHHa C $-MMeTHJaMMHOMpOMMOeHOHOM CHHTe3HpoBan 3-denusnHpasoruH 
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*), H3 KOTOPOrO pH LeruApHpoBaHun cepol moyyen 3-cbeHusIMHpasos C BbIxXO- 
iom 87%. T. kun. 185—189°/15 mm, tT. na. 79°. Y.- c. cmeKTpbI BelecTB UeH- 
THUHBI; NpoOa MaBJIeHHA CMeCH BelleCTB Jempeccnn He Jaa. 


Bcecoro3Hbli + Hay4HO-HCCeMOBaTevIbCKHM Tloctynuso 
XHMUKO-(PapMalleBTHYeCKHH WHCTHTYT 18 VI 1958 
um. C. OpaKonukug3e 


MockoscKu TocyapcTBeHHbIi yHHBepCHTeT 


WHTHPOBAHHAH JIMTEPATYPA 


1H. Kraft, mar. OPL 928286 (1955); PyKXum., Ne 24, 79413 (1956) 2 L. Knorr, Lieb. 
Ann.,279, 188 (1894) ?C. Rosiere, M. Grossman, Science, 113, 651 (1951); R. Jo- 
aes, M> Mann, J. Am. Chem. Soc., 75, 4048 (1953). *H. A. Koct, H.H.[pana- 
Sepr, Ast. cpug. 111905 or 1711958. TT. H. Mepmun, A. H. Hopuukaa, Meg. 
1apa3uT. u MapasuvT. GonesHu, Nb 2, 191 (1958). *® B. Sjoletta, Lieb. Ann., 279, 251 
ms94). 7 A. H. Koct, B. B. Ep wos, Bectu. MIy, Ne 12, 115 (1955). 
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@U3HOJIOPH A 


E. ©. MOJIE)KAEB 


YCJIOBHbIN NO3SHbIM PE®JIEKC KAK CMEWMAJIBHAS PEAKUMSA 
B WHTEPBAJIE MIPHMEHEHWM PA3APADKUTEJIA 


(IIpedcmasaeno akademuxom JI. A. Op6enu 27 VI 1958) 


M3yyenne Bompoca O pacwIeHeHHH CJIOXKHOTO MOBeMeCHHA XKUBOTHOTO Opra- 
HH3Ma Ha OTJI@JIbHbIe PCaKIMH CaMOCTOATEJIbHOrO 3HaYeHHA MOSBOJIACT yCTaHO- 
BUTb, KaKOM CMelWa/IbHOM peakUMeli 3aHAT OPlaHH3M B KaxK bi JaHHbI MOMEHT,, 
HallpHMep BO BpeMA OMbITOB C YCJIOBHbIMH MHULeCBbIMH HIM OOOPOHHTEeJIbHbIMH: 
pecbekcaMu, a Tak?Ke JlaeT BO3MOXKHOCTb CBA3ATb AMHAMHKY WeHTpaJbHbIX} 
MpOleccoB C B3aHMOMeHCTBHEM pa3JIHUHbIX CHeUMaJIbHbIX PeaKIMH, BbISbIBae- 
MbIX COOTBETCTBYIOWHMH pa3paxKHTeJAMH. 

Hactosmas paOora mocBalleHa XapaKTepHCTHKe MOBeeHHA MOMOMbITHOTO 
XKHBOTHOrO B HHTepBalie MexKy MPpHMeCHeHHAMM YCJIOBHbIX pa3ApaxKuTeeH. 
Hac HHTepecoBalO, BO3MO%KHa JIM OWeHKa STOO MOBeeHHA KaK YCJIOBHOTS 
pedekca, MOAUMHAOULerocA OOWMM 3aKOHaAM KOPKOBOH jJ\eATeJIbHOCTH. | 

Metoyunka. Heccreqopanue mpopoqusiocb B KaMepe YCJIOBHBIX pe- 
cbnexcoB. Y OJHHX cOOaK BbIpadaTbIBaJINCb YCJIOBHbIe MHULeBbIe pedpJIeKCHI, 
J\pyrux — ycJIOBHbie OOOPpOHUTeJIbHbIe peakuuu. Ha Kumorpade 3anMHcbiBaJHct 
CeKPeWMA CJMOHbI, COKpallleHHe 3afHeH JIeBO Jlalbl B OTBeT Ha OosleBoe paskpa 
2KeHHEe, JIBHXKEHHE TOJIOBbI MH WbIXaHHe. Kpome Toro, MpOBOANMacbh 3aMWCb JeK 
TposHiedaorpamMpl (990) c MOMOUIbIO YeTbIPeXKaHaJIbHOH YCHJIMTebHO! 
ycranoBKH 4YHU. Crambuple uribl, MOKPbITbIe H3OMPYIOULMM JIaKOM, BXKUBIS 
JIMCb M0 MeTOsMKe, OnMcaHHOH T. T. Caxuyannon (4). Perucrpalua mpowec- 
COB Ha KuMOrpade ObllIa CHHXPOHH3NpOBaHa Cc 3anucbio DOT. 

Pesym@brTraTh ucceneoBaunusa. Kora coOaka BnepBble crTa- 
BHTCA B JIAMKH CTaHKa, y Hee Cpa3y xe WIM Yepes HeEKOTOPOe BPeMsA MpOABIA- 
eTCA ClellMaIbHad peakuuA — pediekc cBo6osbl. Ilostomy mpexje vem mpH- 
CTYNUTb K BbIPaOOTKe YCJIOBHBIX pedeKCOB, COOaky NPHy4aloT CNOKOHHO CTOATE 
B CTaHKe. 

H3yyuenne JbIXaTeJIbHOTO KOMMOHeHTa HW 3JIeEKTPHYeCKOM AKTHBHOCTH MO3ra 
NO3BOAeT BbINEUTb pasJIMYHble CTaAHH BO BpeMA MpHyyeHHA COGaKH K CTAHKy.. 
Korga pedbekc cBOOo,bI 3aTOPMOXKeH H B CTaHKe COOaKa y2Ke HAYHHaeT CTOATH 
CNOKOHHO, [bIXaHHe HOCHT Hallps2xKeHHbI XapakTep. B Teyenue Bcero onbira 
y Hee HME€T MECTO YaCTOe, MOBEPXHOCTHOE JbIXaHHe C MOBHILMeEHHeEM HHCMUpaTop- 
HOPO YpOBHA, OTe bHbIe TIyOoKNe BLOX UM BbIZOXH. B 9sTol cTaquM B 3eKTPU- 
yYeCKOH AKTHBHOCTH MOSra OTMeYaJIacb ecHHXpounsalna. Ilocie toro Kak cmo- 
KOHHOe MpeObiBaHHe cOOakH B CTaHKe CTaJliO OObIYHbIM ABJICHHEM B Ka?KJOM 
ONbITe, B 3JIEKTPHYeCKOH AKTHBHOCTH MO38ra OTMe¥aeTCA CHHXPOHM3alluA, a 
AbIXaHHe MpHoOperaer NpaBHJIbHbIH, CPAaBHHTeEILHO petKu pHTM HM HeOOMbUTYIO 
aMMIHTY Ly. 

Iloce 3aBepmieHua MpuyyeHusa cOOaKM K CTaHKy MbI MpHMeHsAIH pa3ypa- 
AUTEM MIA BbIPAOOTKM YCJIOBHDIX MHULEBLIX HIM OOOPOHUTEJbHbIX PedeKCOB. 
Bo BpeMA BbIpaOoTKH STHX peieKCOB H3MeHeHUA B AbIXaHuH u DOT nocwe 
OKOHYAHHA ebl WIM OOeBOrO MOAKpeMieHHA HMeIOT TAaKHe 2%Ke OCOGeHHOCTH, 
KakWe OTMCUAIOTCA B pa3JIMYHbIX CTAaMAX MpHyyeHHA coOaku K cTaHKy. B me 
PHO BbIpaOOTKH YCJIOBHBIX pedpIeKCOB OesycIOBHaA MMUeBad PeakuA ocy- 
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ULCCTBJIACTCH MEJWICHHO, B 9JIEKTPHYeCKOH AKTHBHOCTH MO3ra OTMeYaeTCA Jle- 
CHHXPOHH3auuA (puc. 1). IIpomexyrouHad cekpellua CJIIOHbI UMeeT 3HAYHTeIIb- 
Hy!o0 BeJIMUMHY HM NpoOdomKaeTcA B TeYeHHe BCerO HHTepBasla BPeMeHH MeXxKLy 
MIPHMeCHeCHHAMH paspaxkuTesen. Cpa3y %e Hocue OKOHYaHHA e/bl DbIxanne 
HOCHT HallpxAxKeHHbIM XapakTep. OHO cTaHOBUTCA YacTbIM, OObINOM aMMIHTy- 
Abl, BOSHHKAIOT OTAEIbHbIe PIyOOKNe BAOXH HM BbILOXH (puc. 2, A). Tlocse ympo- 
YCHHA YCJIOBHBIX pedeKCOB OesyCJIOBHaA MMUWeBaH peaKUMA OCYUeCcTBIAeTCA 
Obicrpee, a MpOMexkyTOUHaA CeKpellHA UCUesAeT HNOIHOCTHIO MIM ocTuraer 
MHHUMaJIbHOrTO ypoBHa. Ilocme OKOH¥aHHA efbI MOBbILIeEHHe HHTeCHCHBHOCTH 
AbIXaHHA WM JCCHHXPOHH3alHA OTMeYaIOTCA B TeYeHHE KOPOTKOFO BpeMeHH TIO 
CpaBHeHHIO CO cTafMeH BbIPaOOTKH YCJIOBHBIX pedlekcoB (puc. 2, 5). 
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Puc. 1. Bosuuknopenne 2ecuHxpoun3atuu B OST B cBA3H C OKOHUAHHeM empl. CBepxy BHH3: SOP 

¢€ NpeMOTOpHOH OOacTH MpaBoro NoJyWapua, TeMeCHHOM O6s1acTH mpaBoro MOMyWIApHA, CeH3OMO- 

TOPHOU OOacTH JeBoro NoMyWapuA, 3aTbIOUHO OOMacTH MeBOro NowyUlapuA, OTMeTKa BpeMeHU 
(1 cex). Crpeatka NoKa3bIBaeT MOMEHT, KOra coOaka 3akoHUNAa eny. 


AnaJIOPHuHble H3MeHeHHA BOSHHKAIOT pH BbIPaOOTKe YCOBHBIX OOOPOHH- 
T@JIbHbIX pedlekcoB m0 MeTowuKe Bexrepepa—IIporononopa, mpu KOTOpOH 
mocje OJHOKpaTHOrO OoleBoro pa3AparxkeHHA OOOPOHHTeMbHaA peakIMA He 
ycTpaHaerca B TeyeHHe Oovlee WIM MeHee JVIMTeIbHOrO BpemeHH. J[bIxXaHHe HO- 
CHT HallpAxKeHHbIM XapakTep, OTMeUaIOTCH OTJeIbHbIe TyOOKHe BJOXH HV BBI- 
MOxH, a B QOL oTmeyaercen JecuHxpouu3sauua. Korga 3TH OOOPOHUTeMbHbIe pe- 
@JIeKCbI YMPOUeHbI!, B PasJIMUHbIX NOKA3ATeAX MPONCXOAAT TAKE K€ H3MEHEHHA, 
Kak HM MIpH YNpOveHHH YCJIOBHbIX MIMUeBbIX peakuui. [locme oqHOoKpaTHoro 
OoeBoro paspaxkeHHA JBHraTesIbHaA peakUMA cpa3y 2%*e OOpbIBaeTcA MH CcOOaKa 
CTOHT CNOKOHHO, XOTHA YCJIOBHbIi OOOPOHHTeIbHbIA paslparxKuTesIb elle Jeli- 
CTBYeT B TeYCHHe HeCKOJIbKHX CeKyH. Panbile Hac Ha 9TOT PakT OOpaTH 
BHuManue VM. VU. Jianres (1), koropbii NoKa3as1, UTO B 3aKJIIOUNTeIbHOH cTauH 
BbIPaOOTKH YJICEKTPOKOXKHbIX OOOPOHUTEJIbHbIX PedJIeKCOB YCJIOBHOe JIBH2KeHHe 
KOHeEYHOCTH CTAHOBHTCA CHTrHaJIOM IIpekpauleHHA BpelAllero BO3eHCTBHA. 

OHUM M3 IIpHeMOB H3yYYeHHA yCJIOBHOrO pedblekca ABJIAeTCH TaK Ha3bIBae- 
Moe Ilepekpbitue (7). Vicnomb30BaHue 9TOrTO MpHeMa BBbISBaJIO aHaJIOrMyHble 
aBsieHia. Tak, TIpHMeHeHve HOBOrO pa3j[parxKuTeJIA — TOHa TOcJe e[bI O6ycJOBJIN- 
BaeT YBeJIMYeHHeE MPOJOJDKUTEIbHOCTH ITMILeEBOH PeaKIMH, MpOMexyTOUHYy1O CeKpe- 
MIO, HallpsxkeHHoe j[bIXaHve, yBesIMueHHe CTeNeHH HW MNpOOJ2KUTeIbHOCTH 
TecHHxpoHu3auuH B OST (puc 2, B). Ho B pe3sysbrare cucTeMaTuyeckoro Me- 
PeKpbITHA HacTyMaeT HOBbIH MepHOyl, BO BpeMA KOTOPOrO Ha3BaHHble H3MeHeHHs 
ycuesaioT WH cCMOKOMHOe MmpeObiBaHve cOOakKH B CTaHKe BHOBb CTaHOBHTCA yMpo- 
YeHHBIM. 

O6OcyKMeHHe pesyYAbTATOB. Yxe cam dakT «mpHyyeHun» 
CBUJIETEIbCTBYeT, YTO CHOKOMHOe MpeObIBaHHe cOOaKH BCTaHKe He BO3HHKaeT 
«C MeCTa», a JOCTHTaeTCA B pe3YAbTaTe BbIPAOOTKH C HCMOJb3OBAHHeM Pa3sJIMy- 
HbIX cpeycTB. Hanmpumep, Korga coOaka MbITaeTcaA OCBOOOAUTbCA OT JIAMOK, 
IIPHMeHAIOT OoeBOe pas{parxeHne. B ycJIOBHAX SKCMepHMeHTa, HECMOTPA Ha 
BOSHHKHOBeHHe petbiekca cBOOOAbI, OrpaHnyeHve JBHXKeHHH COOaKM JIAMKaMu 
cTaHKa MOBTOPAeTCH B KarxkK{bIii JeHb NpoBexenusa onbita. [lo sTOH MpH4yHHe pe- 
(biekc cBoOObI yraaerea, a Ha KOMIIIeKc pasqpaxuTene (BU KaMepbl H CTaH- 
Ka, NOABASbIBAHHe JIAMOK HU Up.) BbIpPaOaTbIBaeTCA HOBAA CMellMabHadA peakUHA, 
KOTOPyIO MOXKHO OOO3HaUNTb Kak YCJIOBHbIM MOSHI peleKc. 
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Tlo ycoBHAM BOSHHKHOBCHHA NOSHbIt pecbieKc HMeeT MHOTO ponte C BbIpa-} 
6orKoli ABHTaTesbHOl peakuNH moO MeTOsMKe CTapHllMHa — eTponaBi0B-) 
cxoro. Kak u3BeCTHO, B MOcesHeM cylyyae COOaKa NocTaBcHa B YCOBUA, MPH 


~ duaiili hdl 
Mell Bi 
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Puc. 2. Heoaquuakopad CTeneHb BbIPayKeHHOCTH JbIXAHHA, IBHPaTedb- 
HOH aKTHBHOCTH MH Ce€KPeCUHH CJIOHbI Noce OKOHYAHHA efbl'B CTAAMH 
BbIPaOOTKH H yMpOUueHHA YCJIOBHbIX NMHULeBbIX petpeKcoB. CBepxy 
BHH3: MOBOPOT TrowoBbl (MepemelleHHe KPHBOH BHH3 — ABHKeHHE 
TOJIOBLI K KOPMYWKe), JbIXaHHe, CeKPeIHA CJIOHbI, OTMeTKa pa3- 
ApakutTenel, oTMeTKa ppemeuu (1 cex.). A — cTaqHaA BbIpaOoTKH 
yClOBHoro MMalesoro petbiekca Ha MeTpOHOM c¢ yacToTol 60 mux |}. 
Ormevaetca 3Ha4HTeIbHOe Hallps2KeHHe AbIXAaHHA, BuraTebHOn 
aKTHBHOCTH HW HHTCHCHBHAA TpOMexKyTOUHAA CeKPeLlHA CJIIOHbI 
nocle OKOHYAHHA erbl. 5 — cTaqHaA ynpouenwa ycoBHOrO MMULe- 
Boro peduekca. Ilocme OKOHYAaAHHA embl OTMeUAeTCA YyMeHbIWeHHe 
BbIPAYKCHHOCTH H MpOMOJMKUTebHOCTH Hallpx.2KeHHOFO JbIXaHHA, 
ABHraTesbHOH AKTHBHOCTH, a MpoMeKyTouHad CeKpellua OTCYT- 
eTpyet. B — ypeimueHHe WHTCHCHBHOCTH JbIXaHHA, MpoOO/JDKH- - 
TeJIbHOCTH ABHraTeIbHOH AKTMBHOCTH H MpoMexKyTOUHO ceKpelLHu 
B,HavaIbHOW CTa\MH «lepekpbiITHA». 5-e MpHMeHeHHe «MepekpbiBae- 
MOro» pa3{paxKUTex — ToHa 


KOTOPHIX BbIpaOaTbIBaeTCA BHTaTeIbHbI pedbIeKc, MCKJNOUAIOUIMi BO3MOxK4 
HOCTb 9JICEKTPOKOXKHOPO pasf{paxkenuA. C MpHHUHMHaIbHOH TOUKH 3peHHa TC 
Ke CaMO€ MpOWCXOAUT Mpu BbIpaOoTKe ycJIOBHOrO MO3HOrO petbeKca, Korda 
UCHOJb3y!oTcH OoeBbIe CpeqcTBa. OH Takxe UMeeT OMpeeeHHOe OHoOmOrH- 
yeCKOe 3HaYeHHe: ECM COOaKa CIOKOHHO CTOHT B CTAaHKe, TO GouleBoe paspaxe- 
Hue HCKIOUaeTCA. ; 

IIpu oObrmHoH noxroToBKe coOakH K HCCIeOBaHHAM MOSHbIli pedeKc BEIpA- 
OaTbIBAeTCA B YCJIOBHAX eFO B3aMMOJelicTBHA Cc pedieKcom cBo6ogHI. Koryal 
xe BbIpaOaTbIBalOTCA Apyrue, HalpHMep, YCJIOBHble MMUeBbIe pedpeKCbI, OH 
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He ycTpaHsxetca. OcoOeHHocTh BbIpPaOOTKH MoOcMeqHHX petpeKCOB COCTONT B 
TOM, 4TO NIMUa NOJaeTcsH APOOHO B HeOO/IbUIOM KOMM4UeCTBe MH Yepe3 3HAUHTelIb- 
HbIi WHTepBasl BpemMeHu. Kpome Toro, ycOBHbIit pa3qpaxuTeb MOBTOPHO 
MpHMeHAIOT HMCHHO Tora, korga coOaka Mocwie NOAKpenmeHuA ycnoKOMNacb, 
a MpOMe*KyTOUHad CeKpellMA OTCYTCTBYeT HJIH HMC€T MHHMMAaJIbHY1O BbIpaxkeH- 
HOCTb. TakHM OOpa30M, B JaHHbIX HCCAeOBAHHAX B NHTepBale NpuMeHenuii 
pasApaxkuTenen co3qaioTcsA YCJOBHA AIA COXpaHeHHA MO3HOrO pedbleKca MH ero 
B3aHMOJeHCTBHA C MNHWeBOH peakuMel nmocie OKOHYaHHA eb. 

Korga yc1OBHbIe MHULeBbIe pep1eKCbI BbIPAOOTAHHI, B KaxK bili JaHHbIii MOMeHT 
OpraHH3M 3aHAT Pa3/IMYHbIMH CNelMa/bHbIMH pedbiekcamu. B uHTepBane MExKy 
TIPHMCHEHHEM pa3parxkuTeeH JOMMHUPYeT YCJIOBHbIM MOSHbIM pedmeKkc, a Korya 
MIPHMCHACTCA, HallpHMep, MMIULeBOH CHrHal, BOSHHKaeT COOTBeTCTBYIONLad eMy 
yclopHad peakuna. B cnyuae nepeKpbiITHA NpHMeHAeMBIi cC STO MebIO pa3- 
ApaxKuTesb BCTYNaeT B CBA3b C HaHOOee HHTCHCHBHbIM B JaHHbIit MOMCHT «OUAa- 
Tom» BosOyx«eHusa. IInujeBad peakiWA, HeCMOTpA Ha OKOHYaHHe eb, elle 
MceT HaHOOJIbUyIO MHTCHCHBHOCTS Bos6yxZeHna. [lostomy «nepekpbiBaemblii» 
Pa3paxkuTelb BCTyNMaeT C HEH B CBA3b H CTHMYJIMpyeT MHULeBY!O peaKkIHIO. 
(‘Ho Tak Kak 3a HMM He cCuleqyeT NO_KpenmeHua, MMULeBaA peakluA mosBepra- 
eTcA yralleHuio. z 

YcOBHbIH MO3HEIM peciekc B ZaHHOM cjlyyae urpaeT pomb crewMambHOl 
peakUHH, C KOTOPOH «MepeKpbIBaeMbI» pa3qpaxuTelb, He NOJYYMBUINH 3Ha- 
yeHHe MMULeBOrO CHrHaJla, BCTyMaeT B CBA3b. M1 3TO NOHATHO. OTcyTcTBHe MULULe- 
BOrO NOAKpelJeHHA Ha «MePeKPbIBAeMbIN» paskpaxKUTeb ABIACTCA ChakTOPOM, 
KOTOPbIH H3MC€HACT COOTHOLUCHHe BO36yAHMOCTH NO3HOrO HM MuULeBOoro pedreK- 
COB B MOJIb3y NepBoro H TeM CaMbIM OOYCJIOBJINBaeT OOpa30BaHHe HOBOH Bpe- 
MeHHOH cBx3H. B JaHHbIX YCJIOBHAX TOH CTAHOBHTCA CHPHaJIbHbIM pa3paxku- 
TelemM mosHoro peduiekca. JIpyrue Hau (3) ucceqOoBaHHA yOe@x*K1aloT B TOM, YTO 
/M Tp OObINHOM yraleHHH YCJIOBHOHM MHULeBOM peaKUHH ee pa3spaxKUTeb Tak- 
}2Ke BCTYNaeT B CBA3b C MO3HbIM petpleKCOM. 

O6pamlaioT Ha ceOA BHHMaHHe OCOGeHHOCTH BereTaTHBHbIX KOMMOHCHTOB HU 
320 Bo BpeMA B3aHMOJeHcTBHA YCOBHOrO Mo3HOoro pepiekca c pecbieKcoM 
cBOOOAbI HW NuueBOH peakuneH. B o6o0ux culy4yaax B NepBOH cTaqHu B3aHMOJeH- 
CTBUA MOSHOTO pedleKca Cc Apyrou peakUHeH MpOHCXOAUT yBeJIMYeHHe HallpsAxKe- 
HHA BereTaTHBHbIX KOMMOHEHTOB HW OTMeYaeTCA 3Ha4HTeJIbHaA MO CBOeH BbIpa- 
*KCHHOCTH H MpOROKHTeIbHOCTH WecHHxpoHHsauud B DOT. B 3aKkm104nTeIb- 
HOH cTaqMH 9TOrO B3aHMOeHCTBHA MpOHNCXOAUT HOPMaJIH3allMA BereTaTHBHbIX 
KOMMOHeHTOB. B stow cTaquu B OOI B OAHUX CJlyYaHX BO3HHKaeT CHHXPOHH- 
3allua, B Jpyrux Ke JleCHHXPOHH3allMA NO CBOeH BbIPayKeHHOCTH HM MpOOu- 
XKUTEJIbHOCTH YMeHbilaeTcH. OnucaHHble H3MCHeHHA ABJIAIOTCA OOUIMMH OCO- 
| OCHHOCTAMHM _BbIPAGOTKH KaYeCTBEHHO Pa3JIMUHbIX peakWHH. OHH COOTBETCTBYIOT 
-cTaquu BbIpasoTKH ycoBHOro petbieKca Hu cTafqHM ero ympouenna (*). Hasan- 
/uHe Ha3BaHHbIX CTaqHH BO BpeMA Pa3JIMYHbIX MepHOAOB «MpHyyeHHA» TakxKe 
NOATBepxKaeT, YTO CNOKOMHOe MpeObiBaHHe COOaKH B CTaHKe ABJAeTCA VCJIOB- 
HbIM pedJleKCOM. 

Ha ocHOBaHHH H3JIOX%KCHHbIX BBIWe OMbITOB Mbl IIPHXORHM K BbIBOAY, 4TO 
BO BpeMA Tak Ha3bIBaeMOrO «IPpHYYeHHA» COOaKM K CTaHKy BbIpadaTbIBaeTcA 
cnellHalbHad peakIlMA — yCOBHbIM MOsHbIi pedlekc. OcoOeHHOCTH ero BbIpa- 
| OOTKH HM YMpOueHUA ABJIAIOTCH OOUIMMM C ApyrMMH YCJOBHBIMM peaKI[HsMH. 
| Tocne BbIPAOOTKH MMULeBLIX H OOOPOHUTeIbHBIX PeaKUMH YCJOBHbIM MO3HbIH 
| pecbekc JOMHHHpyeT B HHTepBasle MexAy pa3s{parxkKeHHAMH, UH ero HeoOxoJn- 
| 
| 


) MO YUHTHIBATh MPH aHaJIH3se Me€XaHH3MOB KOPKOBOH JeATeJIbBHOCTH. 


Tloctynnuo 
23 VI 1958 
IMTHPOBAHHAA JIMTEPATYPA 
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